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UBER  die  Foraminiferen  der  Triasperiode  wissen  wir  heutzutage  bedeutend 
weniger  als  über  die  aus  anderen,  besonders  aus  jüngeren  Schichten 
stammenden  Faunen  Auch  im  Anschluss  an  die  alpinen  Triasforschungen 
bereicherte  sich  unser  Wissen  nur  um  weniges,  was  meist  durch  die  stark  meta- 
morphisierten  Schichten  begründet  wird.  In  Wirklichkeit  wurden  auf  diesem  Gebiete 
erst  wenig  Untersuchungen  durchgeführt  und  unsere  lückenhaften  Kenntnisse  der 
Triasforaminiferen  sind  als  eine  Folge  dessen  anzusehen 

Soll  eine  kurze  Übersicht  der  einschlägigen  Untersuchungen  gegeben  werden, 
so  kann  man  diese  in  zwei  Gruppen  trennen.  Ein  Teil  der  Literaturangaben 
beschränkt  sich  nämlich  nur  auf  die  Feststellung,  dass  Foraminiferen  in  den  Trias¬ 
bildungen  auftreten  und  erwähnt  höchstens  die  vorkommenden  Gattungen  ohne 
irgendwelche  nähere  Bestimmung;  solche  Daten  werden  wir  nur  in  zweiter  Reihe 
erwähnen.  Ein  anderer  Teil  umfasst  genauere  Darstellungen.  Die  erste,  detaillierte 
Beschreibung  stammt  von  Schwager,1  welcher  aus  den  Ivössener  Schichten  folgende 
Arten  erwähnt: 


Dentalina  bucculenta  Schwag. 

»  collisa  Schwag. 

»  detornata  Schwag. 

Globulina 


Marginulina  incerta  Orb. 
Cristellaria  Meriani  Schwag. 
Textillaria  exigua  Schwag. 
nuda  Schwag. 


Reuss  beschrieb  aus  den  Cassianer  Schichten  folgende  Formen:2 


Glandulina  obconica  Rss. 

Cristellaria  sp. 

Marginulina  sp. 

Globigerina  sp.  (cfr.  triloba  Orb.) 

Biloculina 


Polymorphina  ( Globulina )  sp.  ? 

»  sp. 

Textilaria  sp. 

Cornuspira  filiformis  Rss 
sp. 


Gümbel  beschrieb  aus  den  alpinen  Raibler  und  Cassianer  Schichten 
mehrere  Arten  und  bereicherte  unsere  Kenntnisse  über  Triasforaminiferen  durch 
wertvolle  Daten.  Er  beschrieb  folgende  Arten  : 3 

Dentalina  korynephora  Gümb.  Nodosaria  raiblana  Gümb. 

»  cassiana  Gümb.  Glandulina  pupiformis  Gümb. 

»  transmontana  Gümb.  Lingulina  intumescens  Gümb. 


1  Dittmar:  Contorta-Zone.  1864.  p.  198. 

2  P aläontologische  Beiträge  II.  (Sitzungsber.  d.  k.  Ak.  d.  Wiss.  I.  Abt.-  1868.  Bd.  LVII.) 
f  Foraminiferen,  Ostracoden  u.  mikr.  Tierüberreste  in  d.  St.  Cassianer  u.  Raibler  Schichten; 

Jahrb,  d,  k,  k.  geol.  Rejchsanst.  Bd.  19.  1869. 
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Triasforaminiferen  aus  dem  Bakony. 


Cristellaria  cassiana  Gümb.  Polymorphina  (?)  longirostrata  Gümb. 

»  pauperata  (?)  Jon.  Park  sp.  Trilociilina  raiblana  Gümb. 

Guttulina  (?)  raiblana  Gümb.  Cornuspira  pachygyra  Gümb. 

Rotalia  cassiana  Gümb. 


Alle  diese  Beschreibungen  beziehen  sich  auf  die  alpine  Trias  ;  aus  dem 
deutschen  Muschel  kalke  beschrieb  Bornemann  Foraminiferen  u.  zw.  ausser 
einigen  nicht  näher  bestimmten  Formen  folgende  Arten:1 

Nodosaria  radicula  L.  sp. 

»  ( Dentalina )  farcimen  Sold.  sp. 

Ammodiscus  incertus  Orb.  sp. 

Trochammina  pusilla  Gein.  sp. 


Der  chronologischen  Reihenfolge  nach  sollen  die  Angaben  Marianis  erwähnt 
werden,  die  sich  wieder  auf  die  mediterrane  Provinz  beziehen.  Aus  den  italienischen 
Rai  bl  er  und  Wengener  Schichten  erwähnt  er  nachstehende  Foraminiferen:2 


Miliolina  raiblana  Gümb.  sp. 

Cornuspira  cfr.  pachygyra  Gümb. 

Textularia  sp. 

Bulimina  pyrula  Orb. 

Bolivina  ?  brevis  Mariani. 

Lagena  laevis  Mont.  sp. 

»  globosa  ?  Mont.  sp. 

Nodosaria  farcimen  Sold.  sp. 

»  radicula  L.  sp. 

»  ambigua  Neug.  var.  annulata 
Terqu.  &  Berth. 

»  cassiana  Gümb.  sp. 

»  raplianus  L.  sp 

»  communis  Orb.  sp. 

»  crassa  Mariani. 

»  parva  Mariani. 


Glandulina  laevigata  Orb.  sp. 
Marginulina  sp. 

Lingulina  carinata  Orb.  ? 

Cristellaria  rotulata  Lam.  sp. 

»  cassiana  Gümb. 

»  Clapsavonii  Mar. 

»  SP- 

Polymorphina  cfr.  gibba  Orb.  sp. 

»  sp. 

Truncatulina  lobatula  Walk.  &  Jac.  sp. 
Discorbina  sp. 

Anomalina  sp. 

Pulvinulina  elegans  Orb.  sp. 

»  sp. 

Rotalia  cassiana  Gümb. 

Rotalia  Clapsavonii  Mar. 


Aus  den  sandigen,  tonigen  Schichten  der  englischen  Rhätstufe  beschrieb 
Chapman  eine  interessante  Foraminiferenfauna,  welche  viele  paläozoische  Beziehungen 
aufweist.3  Diese  besteht  aus  folgenden  Formen: 


Reophax  difflugiformis  Brady. 
Haplophragmium  agglutinans  Orb.  sp. 
»  rhaeticum  Chapm. 

»  canariense  Orb.  sp. 


Haplophragmium  emaciatum  Brady. 

»  neocomianum  Chapm. 

Ammodiscus  incertus  Orb.  sp. 

»  anceps  Brady  sp. 


1  Beiträge  z.  Kenntn.  d.  Muschelkalks  etc. ;  Jahrb.  d.  k.  preuss.  geol.  Landesanst.  1885.  p.  291. 

2  Note  paleont.  sul  trias  superiore  della  carnia  occidentale;  Annali  d.  Inst,  tecnico  di  Udine. 
S6r.  II.  Anno  XI.  1893. 

3  Remarks  on  the  rhaetic  foraminifera ;  Magazin  of  Nat.  Hist.  6.  Sdr.  16.  1895. 
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Ammodiscus  centrifugus  Brady  sp. 

»  milioloides  Jones,  Park 

Kirkby  sp. 

Ammodiscus  pusilla  Gein.  sp. 

»  Robertsoni  Brady  sp. 

»  auricula  Chapm. 

»  jurassicus  Haeusl. 

»  fusiformis  Chapm. 

Nodosinella  Wedmorensis  Chapm. 


Staclieia  intermedia  Chapm. 
»  congesta  Brady. 

»  triradiata  Chapm. 

»  amplexa  Vine  sp. 

»  dis p ans a  Chapm. 

»  cuspidata  Chapm. 

Bulimina  pyrula  Orb. 
Nodosaria  radicula  L.  sp. 
Marginulina  glabra  ?  Orb. 


Truncatulina  stelligera  Chapm. 

Die  letzten  diesbezüglichen  Daten  stammen  ebenfalls  von  Chapman,  er  beschrieb 
aus  der  Obertrias  von  New-South- Wales  in  jüngster  Zeit  folgende  Arten  :  1 


Nubecularia  nitida  Chapm.  Discorbina  cfr.  parisiensis  Orb  sp. 

Haplophragmium  emaciatum  Brady.  »  cymbaloporoides  Chapm. 

Endothyra  cfr.  globulus  Eichw.  Truncatulina  Boueana  Orb. 

Pulvinulina  insignis  Chapm. 


Dies  wären  sämtliche  aus  den  Triasbildungen  ausführlich  beschriebene  Fora¬ 
miniferen.  Wie  ersichtlich,  ergaben  die  älteren  Untersuchungen  zum  grössten  Teil 
neue  Arten,  wovon  einige  auf  schon  bekannte  Typen  zurückgeführt  wurden,  ein 
grosser  Teil  wurde  jedoch  in  dieser  Hinsicht  noch  nicht  untersucht. 

Es  bliebe  nun  noch  übrig  jene  Daten  zu  erwähnen,  die  das  Vorkommen  von 
Foraminiferen  in  den  Triasbildungen  feststellten  Derartige  Hinweise  finden  wir 
bereits  bei  Schauroth,2 3  bei  Gümbel’ ;  bei  Sandberger,4 *  bei  Salomon,6  ausführlichere 
Angaben  bei  Peters,1’  der  das  massenhafte  Auftreten  von  Globigerinen  im  Dach¬ 
steinkalke  konstatierte,  dann  bei  Canavari,  der  triadische  Vertreter  der  Familie 
Nummulinidae  erwähnte.7 

Diesen  Literaturangaben  schliesst  sich  ebenfalls  mit  blosser  Erwähnung  des 
Auftretens  von  Foraminiferen  der  Beitrag  Stürzenbaums  an,8  der  in  den  mergeligen 
Schichten  des  Liegenden  des  Bakonyer  «Ceratites  Reitzi»-Horizontes  Foraminiferen 
sammelte,  an  ihrer  Beschreibung  jedoch  durch  den  Tod  verhindert  wurde. 

Im  Herbste  1908  erhielt  ich  eben  während  der  Untersuchung  einiger  in  den 
Raibler  Kalksteinen  von  Csövär  gefundenen  Foraminiferen,  vom  Direktor  der  ung. 
geolog.  Reichsanstalt  Herrn  Prof.  Dr.  L.  v.  Löczy  den  ehrenden  Auftrag,  das  im 


1  On  some  microzoa  from  the  Wianamatta  Shales  New-South-Wales;  Records  of  the  geol. 
survey  of  New-South-Wales  Vol.  VIII.  1905 — 1909. 

2  Untersuchungen  d.  südbayerischen  Alpengebirges  1851. 

3  Geogn.  Beschreibung  d.  baierischen  Alpen  1861. 

4  Die  Stellung  d.  Raibler  Schichten,  Entgegnung,  Foraminiferen  in  denselben;  Verh  d.  k.  k. 
geol.  Reichsanst.  XVIII.  1868. 

4  Geol.  u.  pal.  Studien  über  die  Marmolata;  Palaeontographica  Bd.  XLII.  p.  24. 

6  Über  Foraminiferen  im  Dachsteinkalk;  Jahrb.  d.  k.  k.  geol.  Reichsanst.  1863.  Bd.  XIII. 

7  Di  alcuni  tipi  di  foraminifere  appartenenti  alla  famiglia  d.  Nummulinidae  raccolti  nel  Trias 
delle  Alpi  Apuane  ;  Atti  d.  Soc.  Tose.  Processi  Verbali.  Vol.  V.  1885 — 1887. 

8  Adatok  a  Bakony  «Ceratites  Reitzi»-szint  faunäjänak  ismeretehez;  Földtani  Ivözlöny  V 
evf.  1875.  (Beiträge  z.  Kenntn.  d  Fauna  d.  «Ceratites  Reitzi »-Horizontes  im  Bakony.) 
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Trias  foramini feren  aus  dem  Bakony. 


Museum  der  kgl.  ung.  geol.  Reichsanstalt  befindliche,  noch  unbearbeitete  Stürzen- 
BAUMSche  Material  einer  genauen  Untersuchung  zu  unterwerfen  Nach  Beendigung 
meiner  derzeitigen  Studien  begann  ich  meine  Aufgabe  mit  Freude,  teils  weil  die 
erwähnten  Literaturangaben  wertvolle  Resultate  in  Aussicht  stellten,  teils  weil  ich 
im  Anschluss  an  dieses  interessante  Material  an  jenen  Schöpfungen,  wenn  auch 
nur  in  bescheidenem  Masse  teilzunehmen  hoffte,  —  welche  sich  in  der  ungarischen 
wissenschaftlichen  Literatur  an  den  Namen  Hantkens  knüpfen. 

Schon  zu  Beginn  der  Untersuchung  des  STÜRZENBAUMschen  Materiales  beschäf¬ 
tigte  mich  der  Gedanke,  die  Untersuchung  ausser  dem  erwähnten  Horizonte  auch 
auf  die  am  Aufbaue  des  Bakony  stark  beteiligten  verschiedenen  Mergel  auszu¬ 
dehnen.  Dadurch  wurde  nicht  nur  die  Lösung  der  bei  Untersuchung  des  älteren 
Materiales  oft  in  den  Vordergrund  tretenden  Fragen  bedeutend  erleichtert,  sondern 
nach  Kenntnis  der  in  den  anderen  Horizonten  auftretenden  Foraminiferen  können 
auch  eventuelle  stratigraphische  oder  fazielle  Beziehungen  viel  leichter  festgestellt 
werden.  Ich  schulde  Herrn  Prof.  L.  v.  Löczy  Dank  nicht  nur  für  das  Überlassen 
der  STÜRZENBAUMschen  Sammlung,  sondern  ebenso  dafür,  dass  er  meine  eigenen  Auf¬ 
sammlungen  durch  Bezeichnung  der  stratigraphischen  Stellung  so  vieler  ähnlicher 
und  schwer  bestimmbarer  Mergelarten  auch  persönlich  unterstützte.  Das  systema¬ 
tische  Sammeln  förderte  weiterhin  Herr  Prof.  Dezsö  Laczkö,  da  er  mir  mit  seinen 
reichen  Erfahrungen  bei  der  Sammlung  der  Mergel  von  Veszprem  zur  Seite  stand, 
ausserdem  mich  auch  mit  seiner  eigenen  Sammeltätigkeit  unterstützte 


DIE  MIKROFAUNA  DER  UNTERSUCHTEN  SCHICHTEN. 


Die  Untersuchungen  der  Foraminiferen  führte  ich  hauptsächlich  durch  Schläm¬ 
mung  von  reinen  Verwitterungsprodukten  der  mergeligen  Gesteine  aus  dem  Balcony 
durch.  Ausnahmsweise  versuchte  ich  auch  das  Schlämmen  von  pulverisiertem 
Material  festerer  Mergel  und  einigemal  ergaben  sich  auch  damit  befriedigende 
Resultate.  Dabei  wurden  ebenso  Dünnschliffe  fester  Gesteine  in  Betracht  gezogen, 
besonders  in  tieferen  und  in  den  höchsten  Triasschichten,  wo  die  Schlämmungs¬ 
ergebnisse  in  der  Schichtenfolge  Lücken  hinterliessen.  Um  ein  vollständiges  Bild 
der  Untersuchungen  und  der  Fauna  zu  entwerfen,  werden  im  folgenden  sämtliche 
Schichten  aufgezählt,  die  ich  nach  Foraminiferen  durchsuchte  und  es  finden  hier 
auch  die  anderen  organischen  Schlämmungsrückstände  Erwähnung,  ln  zweiter 
Reihe  wird  kurz  auch  auf  die  an  Dünnschliffen  durchgeführten  Untersuchungen 
hingewiesen,  welche  bloss  zu  unbedeutenderen  Resultaten  führten. 

Von  den  zweiundzwanzig,  aus  verschiedenen  Horizonten  und  Fundorten  stam¬ 
menden  und  geschlämmten  Materialien  lieferten  sowohl  in  Hinsicht  auf  Foraminiferen, 
wie  jeder  anderen  Mikrofauna  die  folgenden  keinerlei  paläontologische  Ergebnisse: 


Horizont  der  Pseudomonotis  Clarai 
»  »  Pseudomonotis  Laczköi  . 

Mergelige  Einlagerungen  im  Plattenkalk  . 
Tuffige  Buchensteiner  Schichten  .  .  . 

Eingelagerter  Tuff  des  Tridentinenkalkes 
Tuffschicht  des  Tridentinenkalkes  .  .  .. 

Tuffiger  Mergel . 

Sandige  Tuffschicht . 

Brachiopoden-Konglomerat . 


Balatonfüred. 

A  r  ä  c  s. 

Iszkahegy. 

Tal  von  A  r  ä  c  s. 

F  e  1  s  6'  ö  r  s  (Forräshegy). 

C  s  e  r  h  a  1  m  i  puszta. 
Dörgicse  (Gernyehegy). 
Balatonfüred  (Malomvölgy). 
Veszprem  (Prof.  VI.  c J.1 


Verschiedenartige  organische  Reste  ausser  Foraminiferen  führen: 

Werfener  Schiefer  mit  vielen  Ostrakoden  .  .  Iszkahegy. 

Grünlichgrauer  Tiroliten-Mergel,  Stachelfrag¬ 
mente  und  wenig  Ostrakoden  .  .  .  .  C  s  o  p  a  k. 

Grauer  Mergel . Veszprem  (Völgyiküt  Graben). 


1  Diese  Bezeichnung  ist  der  Arbeit  Laczkös:  «Geol.  Beschreibung  der  Stadt  Veszprdm» 
entnommen. 
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Triasforaminiferen  aus  dem  Bakony. 


Einige  winzige  Muscheln. 

(I.)  g  im  Profile  Veszprem — Jutas  enthält  kleine  Brachiopoden,  Muscheln  und 
Stachelbruchstücke. 

Sämtliche  anderen  untersuchten  Schichten  enthielten  in  grösserer-kleinerer 
Zahl  Foraminiferen,  u.  zw. : 

1.  Zone  des  Protrachyceras  Reitzi  Felsöo'rs  (Forräshegy).  Das  von  hier 
stammende  Material  sammelte  bereits  Stürzenbaum,  und  zwar  aus  dem  Liegenden 
der  Kalksteine,  die  dort  aufgeschlossen  wurden.  Aus  diesen  Schichten  konnte  ich 
nicht  sammeln,  ich  untersuchte  bloss  die  tuffigen  Schichten  des  Hangenden,  diese 
erwiesen  sich  jedoch  als  fossilleer.  Die  Untersuchung  wurde  also  nur  mit  Benützung 
des  STÜRZENBAUMschen  Materiales  durchgeführt,  welches  ausser  S  t  a  c  h  e  1  b  ruch¬ 
stücken,  Bryozoen,  kleinen  Brachiopoden  und  Ostrakoden  folgende 
Foraminiferen  enthielt : 


Biloculina  r  sp. 

Textularia  sagittula  Defr. 

»  trochus  Orb. 

Gaadryina  textilaroides  Hantk. 

Bolivina  reticulata  Hantk. 

»  punctata  Orb. 

Bifarina  hungarica  Vad. 

»  hungarica  Vad.  var.  striata  Vad. 

Lagena  laevis  Mont.  sp. 

Nodosaria  ( Dentalina )  filiformis  Orb. 

»  »  fissicostata  Gümb. 

Nodosaria  ( Dentalina )  sp. 

Cristellaria  rotulata  Lam.  sp. 

»  cultrata  Montf.  sp. 

Globigenna  bulloides  Orb. 

Orbulina  universa  Orb. 

»  porosa  Terqu. 


Pullenia  sphaeroides  Orb.  sp. 
Cymbalopora  hungarica  Vad. 

»  »  Vad.  var.  qua- 

drata  Vad. 

Cymbalopora  oblonga  Vad. 

Discorbina  orbicularis  Orb.  sp. 
Pulvinulina  Boueana  Orb.  sp. 

»  repanda  F.  &  M.  sp. 

»  eocaena  Gümb.  sp. 

Truncatulina  Ungeriana  Orb.  sp. 

»  lobatula  Walk  &  Boys  sp. 

Heterolepa  Dutemplei  Orb.  sp. 

Rotalia  calcar  Orb.  sp. 

Nonionina  pompilioides  F.  &.  M.  sp. 
Polystomella  crispa  L.  sp. 

»  macella  F.  &  M.  sp. 

Amphistegina  vulgaris  Orb. 


2.  Mergelige  Einlagerung  des  Tridentinuskalkes  bei  F  e  1  s  ö- 
örs  (Forräshegy).  ln  den  höheren  Schichten  des  Kalksteines  befinden  sich  einige 
mergeligere  Zwischenlagen,  deren  Schlämmungsrückstand  Kalkkörperchen  von 
Holothurien,  Stachelbruchstücke  und  Ostrakoden  enthielten,  über¬ 
dies  aber  folgende  Foraminiferenfauna: 


Cornuspira  carinata  Costa  sp. 
Lagena  globosa  Mont.  sp. 

»  apiculata  Rss.  sp. 
gracillima  Segu.  sp. 
Glandulina  laevigata  Orb. 

»  Lahuseni  Uhl. 
Frondicularia  pupiformis  Häusl. 

»  nitida  Terqu. 

Nodosaria  radicula  L.  sp. 


Nodosaria  raphanus  Orb. 

»  raiblana  Gümb. 

»  (Dentalina)  communis  Orb. 

»  (Dentalina)  Verneuili  Orb. 

»  »  sp. 

Frondicularia  pupiformis  Häusl. 

»  nitida  Terqu. 

»  Terquemi  Orb. 

V aginulina  sp. 
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Cristellaria  crepidula  F.  &  M  sp. 
»  gibba  Orb. 


Cristellaria  cultrata  Mont.  sp. 
»  convergens  Born. 


Orbulina  universa  Orb. 


3.  Estherienmergel  (Zone  des  Carnites  floridus)  Tal  von  Csopak, 
Die  Mikrofauna  ist  sehr  reich  und  mannigfaltig,  Spongien  nadeln,  Bruchstücke 
von  Echinodermen  stacheln,  kleine  Schnecken  und  Ostrakoden 
kommen  ausser  folgenden  Foraminiferen  vor: 


Miliolina  longirostris  Gümb.  sp. 

Lagena  laevis  Mont.  sp. 

»  apiculata  Rss.  sp. 

*  marginata  Walk.  &  Boys  sp. 

Glandulina  laevigata  Orb 
Nodos aria  radicula  L.  sp. 

»  (D.)  soluta  Rss. 

»  ( Dentalina )  communis  Orb. 

»  »  plebeia  Rss. 

»  »  tecta  Terqu. 

»  »  multicostata  Orb. 

Rotalia  , 


Vaginulina  strigillata  Rss. 

»  legumen  Orb. 

Frondicularia  lata  Burb. 

»  brizaeformis  Born. 

»  carinata  Burb. 

»  acuta  Vad. 

Marginulina  sp. 

Cristellaria  parallela  Rss. 

»  crepidula  F.  &  M.  sp. 

»  gibba  Orb. 

»  convergens  Born. 

rii  L.  sp. 


4.  Nuculenmergel  (Zone  des  Trachyceras  austriacum )  Tal  von  Cso¬ 
pak  Nosztori-major  (Fischseen),  in  der  an  Spongiennadeln,  kleinen 
Brach  iopoden,  Muscheln,  Schnecken  und  Ostrakoden  reichen  Mikro¬ 
fauna  fanden  sich  nur  wenig  Foraminiferen. 

Cornuspira  pachygyra  Gümb.  Nodosaria  sp. 

Nodosaria  radicula  L.  sp.  Cristellai'ia  gibbd  Orb. 

5.  Veszprem.  Im  Materiale  des  beim  Kopäcsy-major  befindlichen  Mergel¬ 
aufschlusses  (Völgyiküt  Graben)  fanden  sich  Muschel-  und  Stachelbruch¬ 
stücke,  Ostrakoden  und  folgende  Foraminiferen: 

Lagena  marginata  Walk.  &  Boys.  Nodosaria  raphanus  L.  sp. 

Glandulina  sp.  (laevigata  Orb  )  »  ( Dentalina )  Verneuili  Orb. 

Nodosaria  lepida  Rss.  Cristellaria  crepidula  F.  &  M.  sp. 

Cristellaria  gibba  Orb. 

6.  Mergel  von  Veszprem.  Jeruzsälemhegy. 

a)  Das  Verwitterungsprodukt  der  tieferen,  bläulichgrauen  Schichten  enthielt 
ausser  Spongiennadeln,  Stachelbruchstücken  und  Ostrakoden 
bloss  zwei  Foraminiferenarten,  u.  zw. : 

Nodosaria  ( Dentalina )  communis  Orb. 

Cristellaria  crepidula  F.  &  M.  sp.-t. 
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b)  Etwas  reicher  ist  der  Physocardienmergel  des  Jeruzsälemhegy,  aus 
welchem  ausser  Spongien  nadeln,  Stachelüberresten,  Schnecken 
und  Ostrakoden  noch  folgende  Foraminiferen  hervorgingen: 

Lagena  marginata  Walk.  &  Boys  sp.  Nodosaria  ( Dentalina )  multicostata  Orb. 

Nodosaria  (Dentalina)  sp.  Cristellaria  amygdaloides  Schwag. 

Cristellaria  convergens  Born. 

7.  Veszprem,  Mergel  in  der  Änyos-utca.  Ausser  Foraminiferen  fanden  sich 
darin  nur  Ostrakoden.  Die  Fauna  besteht  aus  folgenden  Formen: 

Lagena  globosa  Mont.  sp.  Cristellaria  crepidula  F.  &  M.  sp. 

Nodosaria  radicula  L.  sp.  »  gibba  Orb. 

»  ( Dentalina )  sp.  »  convergens  Born. 

8.  Eisenbahnlinie  Veszprem— Jutas  (im  Gliede  [g — h]  des  Prof.  VI.) 
fanden  sich  nebst  Stachelbruchstücken  und  Ostrakoden  zwei  Bruch¬ 
stücke  einer  nicht  näher  bestimmbaren  Nodosaria. 

Dies  wären  die  Ergebnisse  der  Materialuntersuchungen  an  geschlämmtem 
Material.  Wie  ersichtlich,  fanden  sich  die  Foraminiferen  bloss  in  den  oberen 
Schichten  der  Mitteltrias  und  in  den  unteren  Schichten  der  Obertrias,  die  Rück¬ 
stände  aus  der  unteren  Trias  sind  fossilleer.  Die  Untersuchung  der  Dünnschliffe, 
der  Dolomite  und  Kalksteine  ergab  auch  in  dieser  Hinsicht  ein  völlig  negatives 
Resultat.  Die  meisten  Gesteine  sind  derart  metamorphisiert  oder  kristallisiert,  dass 
darin  nicht  bloss  keine  Foraminiferen,  sondern  überhaupt  keine  organischen  Reste 
erkennbar  sind.  Nur  in  Dünnschliffen  einiger  Muschelkalke  (Vörösbereny)  und 
Füreder  Kalke  (Tal  bei  Aräcs)  fand  ich  erkennbare  Spongiennadeln.  Während 
das  vollständige  Fehlen  jeglicher  Fossilien  in  der  Bakonyer  Untertrias  seine  Erklä¬ 
rung  in  den  speziellen  Entstehungsverhältnissen  findet,  ist  der  Mangel  an  Foramini¬ 
feren  in  den  obertriadischen  Schichten  unzweifelhaft  der  ungünstigen  Erhaltung 
anzurechnen  Besonders  auffallend  ist,  dass  im  Dachsteinkalke,  aus  welchem  Peters 
gesteinbildende  Massen  von  Globigerinen  beschrieb,  gleichfalls  keine  Fossilien 
Vorkommen  und  von  sämtlichen  durchgesehenen  Dünnschliffen  fand  ich  nur  in 
einem  einzigen  einen  an  eine  Cristellaria  erinnernden,  schlechten  Durchschnitt. 


BESCHREIBENDER  TEIL. 


Bevor  ich  zur  Besprechung  der  Triasforaminiferen  des  Bakony  übergehe, 
sollen  jene  Grundsätze  angeführt  werden,  die  ich  für  die  Systematik,  Nomen¬ 
klatur  und  Synonymen  vor  Augen  hielt.  Diese  nahezu  in  jeder  Foraminiferen¬ 
arbeit  mehr  oder  minder  ausführlich  und  wiederholt  besprochenen  Fragen  sind  auch 
heute  noch  nicht  vollständig  und  endgültig  entschieden.  Deshalb  sollen  sie  zur 
leichteren  Beurteilung  des  Wertes  derj  hier  folgenden  Daten  kurz,  wenn 
auch  ohne  eingehendere  Besprechung,  Erwähnung  finden.  Zu  einer  ausführlichen 
Beschreibung  bietet  das  in  Rede  stehende  Materiale  ohnehin  keine  günstige 
Gelegenheit. 

Bei  der  systematischen  Beschreibung  benütze  ich  das  System  Bradys1  in 
seiner  von  Chapman2  beschriebenen  Form.  Auch  betreffs  der  Nomenklatur  befolge 
ich  vollständig  den  Weg  Bradys.  Die  Grenzen  der  Arten  werden  in  ihrer  weiteren 
Bedeutung  aufgestellt,  da  ich  dies  mit  der  so  oft  erwähnten  Variationsfähigkeit 
und  Mannigfaltigkeit  der  Foraminiferen  vollständig  begründet  finde.  In  seiner 
heutigen  Form  entsprechen  dem  System  der  Foraminiferen  viel  mehr  solche 
«Arten»,  die  Formenreihen  in  weiterer  Bedeutung  zusammenfassen  und  dadurch 
das  System  der  Foraminiferen  dem  auf  viel  kompliziertere  Merkmale  begründeten 
System  höherer  Tiere  näher  bringen,  als  die  auf  kleinliche,  schwankende  Eigen¬ 
schaften  gestützte  Zergliederung.  Letzteres  Verfahren  mag  wohl  den  Zielen  der 
Stratigraphie  besser  entsprechen.  Da  jedoch  die  Foraminiferen  zur  näheren  Bestim¬ 
mung  des  Alters  ohnehin  ungeeignet  sind,  während  ihnen  bei  Bestimmung  der 
Fazies  eine  wichtige  Rolle  zufallen  kann,  erscheint  die  Aufstellung  von  weiter 
begrenzten  «Arten»  als  vorteilhafter. 

Im  folgenden  wurden  die  Grenzen  zwischen  den  einzelnen  «Formen»  oder 
«Typen»  nach  diesem  Prinzipe  aufgestellt.  Dies  geht  bei  den  komplizierter  auf¬ 
gebauten  Formen  —  mit  ein-zwei  Ausnahmen  —  viel  leichter,  als  bei  einfacheren 
Formen,  deren  unbestimmte  Gestalt  eine  endlose  Reihe  von  Übergängen  mit  sich 
bringt,  so  dass  die  Feststellung  der  Grenzen  in  solchen  Fällen  nicht  nur  künstlich, 
sondern  auch  vollständig  willkürlich  ist.  In  solchen  Fällen  hielt  ich  neben  Beach¬ 
tung  der  in  der  Literatur  vertretenen  Ansichten  auch  noch  einzelne,  als  Synonymen 
bereits  eingereihte  Übergangsformen  für  selbständige  Typen,  womit  ich  jedoch 


1  Report  of  the  voyage  of  H.  M.  S.  «Challenger»  Vol.  IX.  1884. 

2  The  foraminifera.  1902. 
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eher  ihr  Vorkommen  in  unserer  Fauna,  als  ihre  Berechtigung  als  selbständige  Art 
hervorheben  wollte.  Sämtliche  auftretende  Arten  wurden  auch  bildlich  dargestellt, 
damit  meine  Daten,  welche  die  Foraminiferenfauna  der  Trias  um  vieles  bereichern, 
leichter  kontrollierbar  seien. 

Das  ausführliche  Zusammenstellen  der  Synonymen  Hess  ich  aus  mehreren 
Gründen  ausser  acht.  Einerseits  weil  dies  Sherborn  in  seinem  bekannten  Werke1 
besorgt,  anderseits  weil  ein  grosser  Teil  der  hier  beschriebenen  Arten  bei  Brady2 3 
oder  Jones  s  mit  vollständiger  Aufzählung  der  Synonymen  zu  finden  ist,  so  dass 
es  erübrigte  an  dieser  Stelle  nur  eines  der  beiden  Werke  zu  erwähnen  Eine  Aus¬ 
nahme  von  dieser  Regel  wurde  nur  bei  einigen  ungarischen  Formen  von  lokaler 
Bedeutung,  oder  bei  solchen  Formen  gemacht,  die  aus  der  Trias  bereits  beschrie¬ 
ben  wurden.  Mit  dieser  Lösung  kann  ich  mich  umsomehr  begnügen,  als  ich  m  i  t 
meiner  Abhandlung  nicht  so  sehr  faunistische  Resultate 
erzielen  will,  als  vielmehr  die  in  der  Kenntnis  der  zeitlichen 
Verbreitung  der  Foraminiferen  auftretenden  Lücken  auszu¬ 
füllen  bestrebt  bin. 

Von  den  hier  benützten  reichen  Literaturangaben  hielt  ich  in  erster  Reihe 
die  auf  das  Mesozoikum  sich  beziehenden  vor  Augen,  damit  der  mesozoische 
Charakter  der  Fauna  nach  Möglichkeit  hervorgehoben  werde,  jedoch  berücksichtigte 
ich  auch  die  auf  ältere  und  jüngere  Bildungen,  sowie  auch  auf  die  lebenden  Arten 
sich  beziehende  Literatur,  soweit  sie  mir  zugänglich  war.  In  dieser  Hinsicht  war 
mir  die  in  dem  geol.  und  palaeont.  Universitätsinstitut  befindliche  HANTKENsche 
Separatensammlung,  welche  die  ältere  Literatur  ziemlich  vollständig  enthält,  von 
grossem  Nutzen.  Bei  Zusammenstellung  der  benützten  Literatur  bediente  ich  mich 
der  Zusammenstellungen  von  Sherborn,4 5  Toutkowsky0  und  der  in  neuerer  Zeit 
erschienenen  Winters6;  an  dieser  Stelle  finden  jedoch  nur  die  auf  Triasforaminiferen 
bezüglichen  Erwähnung. 

Ausser  den  Literaturangaben  bot  sich  mir  auch  Gelegenheit  das  reiche  tertiäre 
Material  der  geol.  und  palaeont.  Universitätssammlung,  sowie  Hantkens  Original¬ 
exemplare  zum  Vergleiche  zu  benützen  ;  auch  die  persönlich  aus  95  m  Tiefe  gesam¬ 
melten  Foraminiferen  der  Canale  di  Corsia  im  Quarnero  leisteten  mir  gute  Dienste. 

Für  die  mir  bei  Bestimmung  der  Arten  erteilten  freundlichen  Ratschläge 
schulde  ich  dem  Herrn  Dr.  A.  Franzenau  Direktor-Kustos  des  National-Museums 
aufrichtigen  Dank. 

MILIOLID  AE. 

Miliolininae. 

1.  Biloculina  ?  sp. 

Der  Zone  des  Protrachyceras  Reitzi  bei  Felsöörs  entstammt  eine  Form,  die 
vielleicht  dieser  Gattung  angehört,  welche  jedoch  nicht  näher  bestimmbar  ist. 


1  Index  to  the  genera  and  species  of  foraminifera.  1893. 

2  1.  c. 

3  Foraminifera  of  the  Crag.  London  1867 — 1897. 

4  Bibliography  of  foraminifera  1565 — 1888. 

5  Index  bibliographique  de  la  litterature  sur  les  foraminiferes  vivants  et  fossiles  1888 — 1898. 

6  Foraminifera  für  1896  bis  1900;  Arcli.  f.  Naturg.  71.  Jahrg.  1905.  Bd.  II. 
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2.  Miliolina  longirostris  Gümb.  sp.1 
Tafel  I,  Fig.  1. 

1869.  Polymorphina  (?)  longirostris  Gümbel:  Foraminiferen  v  St.-Cassian.  p.  178.  Taf.  V.  Fig.  14.  15. 

Länge:  07  mm.  Breite:  0  26  mm. 

Dicke:  0‘2  mm. 


Eine  kleine,  spindelförmige,  an  beiden  Enden  mehr  oder  weniger  zugespitzte 

selten  an  einer  Seite  abgeplattet.  Oberfläche 


Form,  im  Durchschnitt  abgerundet, 


Exemplaren 
der  Mund¬ 


ganz  glatt,  das  Vorhandensein  von  Kammern  nicht  sichtbar,  einigen 
verleiht  höchstens  eine  seichte  Längsfurche  einige  Gliederung.  Form 
Öffnung  nicht  sichtbar,  jedoch  warscheinlich  kreisförmig. 

Bei  unseren  Exemplaren  kann  eine  schmälere,  längere  und  eine 
mehr  gedrungene,  breitere  Varietät  unterschieden  werden,  welche 
durch  Übergangsformen  miteinander  verbunden  sind. 

Gümbel  reihte  diese  Form  zur  Gattung  Polymorphyna,  sagt 
jedoch  in  der  Beschreibung:  «Es  bleibt  daher  um  so  mehr,  als  auch 
die  Anzahl  der  Kammern  nicht  ganz  sicher  ist,  die  Zugehörigkeit  zu 
Polymorphina  zweifelhaft  ;  vielleicht  gehört  diese  Form  sogar  zu 
Bi-  oder  Triloculina* .  An  dem  beiliegenden  Dünnschliffe  ist  die 
abwechselnde  Stellung  der  Kammern  sichtbar,  weshalb  diese  Form 
mit  Recht  zur  Gattung  Miliolina  gerechnet  werden  kann. 

Dieser  Typus  erinnert  seiner  Form  nach  an  M.  amygcLaloides 
Bbady,  noch  mehr  an  M.  (Sigmoiliua)  celata  Costa  sp.,  jedoch  ist  diese  Form 
noch  gestreckter  und  auch  die  Stellung  der  Kammern  ist  eine  andere.  Gümbel 
beschrieb  sie  aus  den  alpinen  Schichten  mit  Cardita  crenata,  sie  findet  sich  im 
Bakony  im  Estherienmergel  bei  Csopak  sehr  häufig. 


Fig.  1. 
Längsschliff 
von 

Miliol.  longi¬ 
rostris  Gümb. 
sp. 


Peneroplidinae. 

3.  Cornuspira  pachygyra  Gümb. 

Tafel  I,  Fig.  2. 

1869.  Cornuspira  pachygyra  Gümbel  :  Foram.  v.  St.  Cassian.  p.  178.  Taf.  V.  Fig.  9.  10. 

1895.  »  »  »  Jones:  Cragforaminifera.  p.  II.  p.  127.  Fig.  15. 

Durchmesser:  0295  mm.  Dicke:  0062  mm. 

An  unserem  einzigen  Exemplare  sind  4  Windungen  deutlich  sichtbar,  es 
kann  jedoch  auch  eine  fünfte  angenommen  werden.  Das  Äussere  und  der  Durch¬ 
schnitt  stimmt  mit  Gümbels  Typus  gut  überein.  Die  flach  in  einer  Ebene  liegen¬ 
den  Windungen  stellen  das  Unterscheidungsmerkmal  der  Art  dar. 

Gümbel  erwähnt  sie  aus  den  Cassianer  Schichten,  unser  Exemplar  stammt 
aus  den  Raibler  Schichten,  aus  dem  Nuctilenmergel  von  Nosztor. 


1  Gümbel  benützt  in  der  Beschreibung  die  Bezeichnung  « longirostrata »,  während  in  der 
Figurenerklärung  « longirostris »  steht.  Ich  nehme  letztere  Bezeichnung  an,  weil  sie  besser  klingt. 
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4.  Cornuspira  carinata  Costa  sp. 

Tafel  I,  Fig.  3. 

1884.  Cornuspira  carinata  Costa  sp.  Brady  :  Challengerreport,  p.  201.  PI.  XI.  Fig.  4. 

1895.  »  »  »  Jones:  Cragforaminifera  p.  131. 

Durchmesser:  0'430  mm.  Dicke:  0076  mm. 

Der  Charakter  der  Art  wird  durch  die  am  Aussenrande  der  schmalen  Win¬ 
dungen  ziehende  seichte  Furche  und  die  flache  Scheibenform  bestimmt.  Sie  gehört 
in  den  Formenkreis  der  C.  Reussi  Born.,  ist  jedoch  auf  Grund  der  gefurchten 
Windungen  leicht  zu  unterscheiden. 

Es  ist  eine  charakteristische  tertiäre  Form.  In  den  Tr identinus schichten  von 
Felsö'örs  fand  sich  ein  gut  bestimmbares  Exemplar. 

TEXTULARID  AE. 

Textulariinae. 

5.  Textularia  sagittula  Defr. 

Tafel  I,  Fig.  4. 

1895.  Textularia  sagittula  Defr.  Jones:  Cragforaminifera.  P.  II.  p.  142.  PI.  III.  Fig.  7—9.  PI.  V, 
Fig.  15—18. 

Länge:  0621  mm.  Breite:  0’457  mm. 

Dicke:  0‘3  mm. 

Unsere  Exemplare  stimmen  mit  gedrungeneren  Varietäten  dieser  Form  über¬ 
ein,  deren  Typus  die  bei  Orbigny  als  T.  deperdita  beschriebene  und  seitdem  als 
Synonym  zu  T.  sagittula  Defr.  gerechnete  Form  ist.  Die  Scheidewandlinien 
sind  der  Form  Fig.  18  Bradys  ähnlich  unbestimmt.  Der  Rand  ist  scharf,  ohne  eine 
ausgesprochene  Kante  Die  Kammerzahl  beträgt  8-10;  die  Oberfläche  ist  feinkörnig. 

Nach  Brady  und  Jones  gehören  die  ältesten  Vertreter  dieser  Art  dem  Neokom 
an,  Häusler  beschrieb  sie  aus  der  schweizerischen  Transversarius-Zone.  In  der 
Protrachyceras  Reitzi-Zone  bei  Felsö'örs  fanden  sich  drei  Exemplare. 

6.  Textularia  trochus  Orb. 

Tafel  I,  Fig.  5. 

1895.  Textularia  trochus  Orb.  Jones  :  Cragforaminifera.  P.  II.  p.  150.  PI.  III.  Fig.  17.  18. 

Länge:  0'6  mm.  Breite:  063  mm. 

Dicke :  0'48  mm. 

Die  Oberfläche  unserer  Exemplare  ist  etwas  korrodiert,  rauh. 
Die  Kammern  sind  nicht  sichtbar,  Durchschnitt  vom  Typus  etwas 
abweichend,  abgerundet  viereckig.  Die  Abweichung  ist  auf  die 
Korrosion  der  Oberfläche  zurückzuführen. 

Ebenso  häufig  wie  obige.  Häusler  erwähnt  sie  aus  der  Trans- 
versarius-Zone,  dies  ist  das  älteste  bisher  bekannte  Vorkommen. 
Der  Bakonyer  Protrachyceras  Reitzi- Zone  entstammen  bisher  von 
Felsö'örs  5  Exemplare, 


Fig.  2.  Ordnung 
der  Kammern 
von  Textularia 
trochus  Orb. 
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7.  Gandryina  textil droides  Hantk. 

Tafel  I,  Fig.  6. 

1875.  Gandryina  iextilaroides  Hantken:  Clavulina  Szaböi  Schichten,  p.  12.  Tafel  I.  Fig.  6. 

Länge  :  TI  mm.  Breite:  04  mm. 

Dicke:  04  mm. 

Längliche,  seitlich  etwas  zusammengedrückte  Form  mit  zwei  wechselständigen 
Kammerreihen.  Die  Nähte  der  Kammern  sind  wegen  der  grobkörnigen  Struktur 
der  Schalen  undeutlich  sichtbar.  Nach  Hantken  liegen  die  Kammern  unten  in 
einer  «Spirallinie».  Meine  Exemplare  sind  ohne  Ausnahme  wechselständig  gekam¬ 
mert,  auch  an  den  Exemplaren  Hantkens  fand  ich  die  Kammern  immer  in  ähn¬ 
licher  Lage. 

Unter  den  Exemplaren  Hantkens  kann  ein  schmälerer  und  ein  gedrungenerer 
Typus  unterschieden  werden.  Die  der  Zone  der  Protrachyceras  Reitzi  zu  Felso'örs 
entstammenden  Bakonyer  Exemplare  sind  schmäler  und  bedeutend  kleiner,  als  die 
oligozänen  Formen.  Diese  Art  bildet  eine  charakteristische  Form  der  unteren 
Abteilung  der  «Clavulina  Szaböi  Schichten»  und  fehlt  nach  Hantken  in  den 
höheren  Abteilungen. 


Bulimininae. 

8.  Bolivina  punctata  Orb. 

Taf.  I,  Fig.  7. 

1895.  Bolivina  punctata  Orb.  —  Jones:  Cragforaminiferas.  P.  II.  p.  168.  PI.  III.  Fig.  3.  4. 

Länge:  0*937  mm.  Breite:  0*283  mm. 

Diese  Art  tritt  in  der  Felso'örser  Prolrachyceras  Reitzi- Zone  ziemlich  häufig 
auf.  Die  Stellung  der  Kammern,  ihre  Zahl  und  Form  stimmt  mit  dem  Typus  gut 
überein,  nur  die  Umrisse  weichen  ein  wenig  ab,  da  einzelne  unserer  Exemplare 
etwas  breiter  sind  und  an  die  Form  der  B.  dilatata  Rss.  erinnern. 

Das  geologische  Auftreten  ist  bisher  bis  zur  Kreide  verfolgbar. 

9.  Bolivina  reticnlata  Hantk. 

Tafel  I,  P'ig.  8. 

1875  Bolivhia  reticnlata  Hantken  :  Clavulina  Szaböi  Schichten,  p.  56.  Taf.  XV.  Fig.  6. 

1884.  »  »  »  Brady  :  Challengerreport  p.  426.  PI.  LIII.  Fig.  30.  31. 

Länge:  0*427  mm.  Breite:  0*2  mm. 

Eine  flach  rhomboidale  Form  mit  abgerundeten  Umrissen.  Oberfläche  uneben, 
längs  mit  einander  parallel  verlaufenden  und  diese  unregelmässig  kreuzenden 
Rippen  verziert,  also  von  einem  unregelmässigen  Netzwerk  bedeckt.  Die  Kammer¬ 
nähte  sind  an  der  Oberfläche  unsichtbar,  ihre  Zahl  beträgt  7—8  ;  die  Form  ist 
breiter  als  hoch. 

Hantken  und  Brady  erwähnen  die  kleine  Kammerzahl  als  Charakter  der  Art; 
nach  Hantken  sind  5 — 6  Kammern  vorhanden.  Unsere  Exemplare  besitzen  zwar 
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mehr  Kammern,  jedoch  die  charakteristische  Aussenskulptur  und  die  Gestalt  sind 
derart  übereinstimmend  und  von  den  anderen  Arten  derart  abweichend,  dass  die 
Identifizierung  der  Art  begründet  und  unzweifelhaft  erscheint. 

Diese  im  Unteroligozän  gemeine  Art  lebt  auch  noch  heutzutage  im  Atlanti¬ 
schen  und  Pazifischen  Ozean.  Drei  Exemplare  stammen  aus  der  Zone  der  Pro- 
trachyceras  Reitzi  zu  Felsöörs. 


10.  Bifarina  hungarica  n.  f. 

Tafel  I.  Fig.  9.  10. 

Länge:  1T7  mm.  Breite:  0272  mm. 

Breite:  0T63  mm. 

Langgestreckte,  schmale,  dicht  perforierte  Form  mit  glasiger  Schale.  Lagerung 
der  Kammern  charakteristisch  dimorph  :  unten  bolivinaartig,  biserial,  oben  uniserial, 
Nodosarientypus.  Dementsprechend  ist  die  Form  des  Gehäuses  unten  flacher,  oben 
etwas  gewölbter.  Bei  einigen  Exemplaren  ist  der  obere  Teil  gegenüber  dem  unteren 
um  90°  abgewendet,  demzufolge  kommen  verbogene,  verzerrte  Exemplare  häufig 
vor.  Durchschnitt  oval,  Mundöffnung  eine  breite  Spalte. 

Nach  Milletts  1  Ansicht  sind  die  hier  beschriebenen  Exemplare  der  Gattung 
Bifarina  einzureihen.  Von  den  ähnlichen  Arten  ist  die  kretazische  B.  semibaculi 
Lieb.  &  Schub,  ihrem  ganzen  Äusseren  nach  und  mit  ihrem  weniger  entwickelten 
biserialen  Teile  ein  ganz  abweichender  Typus.  Am  nächsten  steht  unsere  Form 
zu  B.  porrecta  Brady  sp.,  mit  welcher  ihr  Äusseres  übereinstimmt,  jedoch  ist  sie 
etwas  flacher  und  die  Lagerung  der  Kammern,  besonders  beim  Nodosariatypus 
anders. 

Unter  den  Bakonyer  Exemplaren  gibt  es  einige,  die  dem  Äusseren  nach  und 
in  der  Stellung  der  Kammern  mit  dem  oben  charakterisierten  Typus  gut  überein¬ 
stimmen  Während  jedoch  letzterer  glatt  ist,  treten  an  der  Oberfläche  dieser  feine 
Längsverzierungen  auf  (Fig.  10).  Diese  Exemplare  erinnern  an  die  « Bolivina  nobilis » 
Hantkens,  welch  letztere  von  Millett  in  neuerer  Zeit  ebenfalls  zur  Gattung  Bifarnia 
gestellt  wurde;1 2  die  Art  Hantkens  ist  jedoch  flacherund  hat  eine  gut  ausgeprägte 
Kante,  die  Lagerung  der  Kammern  ist  nicht  so  ausgesprochen  dimorph,  als  die¬ 
jenige  des  triadischen  Typus.  Diese  gerippten  Exemplare  dürften  eine  Varietät  des 
oben  charakterisierten  Typus  sein  und  sollen  diesem  unter  dem  Namen  var.  striata 
beigefügt  werden.  Diese  Ansicht  bekräftigt  auch  Chapman,3  der  unter  dem  Namen 
B.  limbata  Brady  sp.  ein  Exemplar  darstellt,  welches  mit  Bradys  Typus  in  ähn¬ 
licher  Beziehung  steht,  wie  die  Bakonyer  Exemplare,  indem  der  Typus  glatt  ist, 
die  Abbildung  Chapmans  hingegen  eine  Form  mit  Längsverzierung  zeigt.  In  der 
Beschreibung  wird  dieser  Umstand  leider  nicht  erwähnt,  es  scheint  jedoch  dieses 
Merkmal  in  dieser  Gruppe  ständig  zu  sein. 

Tritt  in  der  Zone  des  Protrachyceras  Reitzi  bei  Felsö'örs  häufig  auf. 


1  Rep.  of  the  ree.  foram.  Malay  archipelags;  I.  R.  Micr.  Soc.  1900. 

s  1.  c.  p.  539.  540. 

3  Foram.  coli,  from  the  Funafuti  atoll;  I.  Linn.  Soc.  XXXVIII. 
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LAGENIDAE. 


Lageninae. 


11.  Lagena  globosa  Mont.  sp. 


Tafel  I,  Fig.  11. 

1895.  Lagena  globosa  (Mont.)  Jones  :  Cragforaminifera  P.  II.  p.  177.  PI.  I.  Fig.  32. 

Länge:  032  mm.,  0436  mm.  Breite:  021  mm.,  0  4  mm. 

Typische  Exemplare  dieser  vom  Silur  bis  heute  gemeinen  Art  kommen  in 
der  mergeligen  Einlagerung  des  Tridentinuskaikes  bei  Felso'örs  vor  und 
ein  gestreckteres  Exemplar  stammt  aus  dem  Mergel  von  Veszprem  in  der 
Änyos-Gasse. 


12.  Lagena  laevis  Mont.  sp. 

1895.  Lagena  laevis  (Mont.)  Jones  :  Cragforaminifera  P.  II.  p.  181. 
PI.  I.  Fig.  28. 


Länge:  0'272  mm.  Breite:  0-218  mm. 

Ebenso  häufig  wie  vorige  Art.  Kommt  in  der 
Protrachyceras  Reitzi-Zone  bei  Felso'örs  und  im  Es- 
therienmergel  von  Csopak  vor.  Aus  dem  Silur 
bekannt,  wurde  sie  vom  Lias  angefangen  in  jeder  Bil¬ 
dung  nachgewiesen.  Das  triadische  Vorkommen  füllt 
also  die  Lücke  zwischen  dem  paläozoischen  und  meso¬ 
zoischen  Auftreten  aus. 


Fig.  3. 

Lagena  laevis  Mont.  sp. 

a.  Tridentinuskalk. 

b.  Estherienmergel. 


13.  Lagena  clavata  Orb.  sp. 

Tafel  I,  Fig.  12,  13. 

1884.  Lagetia  clavata  Orb.  sp.  Brady  :  Challengerreport,  p.  456. 

1893.  »  »  »  Häusler  :  Lagenidenfauna  d.  Pholadomyenmergel  p.  14.  PI.  I.  Fig.  17 — 22. 

Länge:  0"468  mm.,  0577  mm.  Breite:  0-171  mm.,  0'296  mm. 

Diesen  Typus  betrachtet  Brady  als  eine  Varietät  von  L.  laevis  Mont.  sp. 
Eines  der  beiden  Bakonyer  Exemplare  entspricht  dem  Typus  Orbignys,  das  andere 
hingegen  nähert  sich  mit  seiner  langgezogenen  Form  auch  der  L.  gracillima  Segu.  sp. 

Die  Verbreitung  ist  gleich  der  von  L.  laevis  Mont,  sp.,  die  Exemplare  stam¬ 
men  aus  dem  Estherienmergel  von  Csopak 


14.  Lagena  apiculata  Rss.  sp. 

1895.  Lagena  apiculata  (Rss.)  Jones:  Cragforaminifera  P.  II.  p.  179.  PI.  I.  Fig.  27. 

Länge:  0343  mm.  Breite:  0T63  mm. 

In  den  mergeligen  Einlagerungen  des  Tridentinuskalk  Steines  bei 
Pelsöörs  und  im  Estherienmergel  von  Csopak  fanden  sich  hierhergehörende 
Exemplare.  Eine  vom  Lias  angefangen  gemeine  Art. 

Resultate  der  wissenschaftl.  Erforschung  des  Balatonsees.  I.  Bd.  1.  T.  Pal.  Anh. 
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Fig.  4. 
Lagen  a 
gracillima 
Segu.  sp. 


15.  Lagena  gracillima  Segu.  sp. 

1895.  Lagena  gracillima  (Segu.)  Jones  :  Cragforaminifera.  P.  II.  p.  183.  PI.  I.  Fig.  36,  37. 

Länge:  1  mm.  Breite:  0  327  mm. 

Länglicher,  spindelartiger,  an  beiden  Enden  stark  ausgezogener 
Typus.  Unter  unseren  Exemplaren  gibt  es  auch  eine  mehr  gedrun¬ 
gene,  der  Figur  19  auf  Bradys  Tafel  LVI  ähnliche  Varietät.  Eben¬ 
falls  bis  zum  Lias  bekannt.  Unsere  Exemplare  stammen  aus  dem 
Tridentinusk  alksteine  und  dem  Esther  ienmergel  von 
Csopak. 


16.  Lagena  marginata  Walk  &  Boys. 


1895.  Lagena  marginata  Walk.  &  Boys.  Jones:  Cragforaminifera  P.  II.  p.  199.  PI.  I.  Fig.  33.  34. 


Länge:  0'467  mm.  Breite:  0‘260  mm. 


Fig.  5.  Lagena 
marginata 
Walk.  &  Boys. 


Gegenüber  der  L.  laevigata  Rss.  gehören  zu  diesem  Typus 
solche  zusammengedrückte  Formen,  die  eine  mehr  oder  minder 
ausgeprägte  Kante  besitzen. 

Bisher  war  die  Form  bis  zur  Kreide  nachgewiesen.  Die  hier¬ 
hergehörenden  Exemplare  stammen  aus  dem  Estherienmergel 
von  Csopak,  aus  dem  Physocardienmergel  des  Jeruzsälem- 
hegy  bei  Veszprem  und  aus  den  Schichten  beim  Kopäcsy-major. 


Nodosarinae. 

17.  Glandulina  laevigata  Orb. 

1895.  Glandulina  laevigata  Orb.  —  Jones:  Cragforaminifera.  P.  II.  p.  207.  PI.  I.  Fig.  1 — 3. 

Länge:  1  mm.  Breite:  0-463  mm. 

Unter  unseren  Exemplaren  gibt  es  ausser  dem  Typus 
der  Art  auch  verschiedene  Varietäten  der  bei  Brady  und 
LIäusler  beschriebenen  Serie.  Es  gibt  dicke  und  schlan¬ 
kere  Formen,  welche  jedoch  durch  Übergänge  miteinan¬ 
der  verbunden  sind,  so  dass  ihre  Trennung  unbegrün¬ 
det  wäre. 

Die  Art  ist  bisher  bis  zum  Lias  nachgewiesen  und 
überall  gemein.  In  dem  im  Tridentinuskalke  bei 
Felsöörs  eingelagerten  Mergel  ist  sie  sehr  häufig,  ein  Bruch¬ 
stück  fand  ich  auch  in  den  beim  Kopäcsy-major  vorkommenden  Schichten  des 
Mergels  von  Veszprem. 


Fig.  6.  Glandulina 
laevigata  Orb. 
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18.  Glandulina  Lahnseni  Uhl. 

1883.  Glandulina  Lahuseni  Uhlig  :  Foram.  a.  d.  rjäsan’schen  Ornatenthone.  p.  15.  Taf.  IX.  Fig.  18. 

Länge:  085  mm.  Breite:  0  3  mm. 

Schliesst  sich  an  vorige  innig  an,  einen  Unterschied  bildet 
bloss  die  etwas  grössere  Zahl  der  Kammern  und  die  stark 
abgeschnürte,  kleinere  letzte  Kammer.  Da  Übergänge  zu  Gl. 
laevigata  Orb.  nicht  bekannt  sind,  wollen  wir  die  Form  vor¬ 
läufig  als  einen  besonderen  Typus  betrachten. 

Auch  hier  lässt  sich  ein  Unterschied  zwischen  schlan¬ 
keren  und  mehr  gedrungenen  Exemplaren  machen.  Ausserdem 
bestehen  auch  in  der  Abschnürungsart  der  letzten  Kammer 
Unterschiede.  Dem  Äusseren  nach  erinnert  die  Form  an  Gl. 
discreta  Rss.,  deren  abgeschnürte  Kammer  grösser  ist  als  jene 
der  UHLiGschen  Art.  Die  Ähnlichkeit  beider  Formen  ist  übrigens  so  bedeutend, 
dass  auch  eine  Identifizierung  in  Frage  kommen  kann. 

Uhlig  beschrieb  aus  dem  russischen  Ornatenkalke  ein  Exemplar;  die  Art  ist 
in  den  Tridentinusschichten  von  Felso'örs  nicht  selten. 

19.  Nodosaria  radicula  L  sp. 

1884.  Nodosaria  radicula  L  sp.  —  Brady  :  Challengerreport,  p.  495.  PI.  LXI.  Fig.  28 — 31. 

1893.  »  »  »  »  Mariani:  Trias  sup.  d.  carnia  occid.  p.  32.  tav.  I.  Fig.  9.  10. 

1895.  »  »  »  »  Chapman  :  Rhaetic  foraminifera  p.  326.  pl.  XII.  Fig.  12. 

Länge:  0'523  mm.  Breite:  0T41  mm. 

Obzwar  unsere  Exemplare  von  der  typischen  Form  etwas  abweichen,  gehören 
sie  dennoch  unzweifelhaft  in  ihren  Formenkreis.  Einzelne  bilden  einen  Übergang 
zu  Gl.  laevigata  Orb.;  diese  Formen  unterscheidet  Dervieux  mit  dem  Namen 
« glanduliniformis ».‘  Die  Schalenoberfläche  einiger  Exemplare  ist  rauh. 

Von  der  Permperiode  an  ist  diese  Art  überall  gemein,  Mariani  erwähnt  sie 
zuerst  aus  den  italienischen  Wengen  er  Schichten,  dann  Chapman  aus  dem 
englischen  Rhät.  In  dem  Bakonyer  Trias  ist  sie  nicht  häufig;  die  selten  vor¬ 
kommenden  Exemplare  stammen  aus  den  Tridentinusschichten  von  Felsö'- 
örs,  dem  Estherienmergel  von  Csopak,  Nuculenmergel  von  Nosztor 
und  dem  Mergel  von  Veszprem  (Änyos-Gasse). 

20.  Nodosaria  raphanus  L.  sp. 

1896.  Nodosaria  raphanus  (L.)  —  Jones  :  Cragforaminifera  P.  III.  p.  213.  Pl.  II.  Fig.  4., 

5.,  22.,  23.  Pl.  VI.  Fig.  9.,  10- 

Länge:  17  mm.  Breite:  0'45  mm. 

Aus  der  Bakonyer  Trias  gingen  von  dieser  Art  Abarten  mit  mehr 
schütterer  Berippung  hervor.  Das  aus  den  Tridentinusschichten 
von  Felsöörs  stammende,  stark  abgewetzte  Exemplar  besitzt  wenig,  das 
aus  dem  Mergel  des  Kopäcsy-major  bei  Veszprem  zutage  gelangte  Exem¬ 
plar  hingegen  etwas  mehr  Rippen. 

Die  ältesten  Vertreter  sind  aus  den  italienischen  Raibler  Schichten 
bekannt;  von  da  an  ist  diese  Form  in  jedem  Zeitalter  nachgewiesen. 

1  Nodosarie  terz.  d.  Piemonte;  Bull.  Soc.  geol.  it.  Vol.  XII.  1893. 
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21.  Nodosaria  raiblana  Gümb. 

1869.  Nodosaria  raiblana  Gümbel:  Foraminiferen  v.  Raibl  etc.  p.  181.  Taf.  VI.  Fig.  28. 

Länge :  0-566  min.  Breite :  0  228  mm. 

Es  soll  ein  Exemplar  mit  vier  Kammern  hierhergestellt  werden, 
dessen  rasch  wachsende  Kammern  sich  voneinander  scharf  abson¬ 
dern  und  mit  feinen  Längsrippen  verziert  sind.  Gümbel  betonte  die 
Verwandtschaft  dieser  Form  mit  der  vorigen.  Mariani  hält  die  beiden 
für  ident.  Da  sowohl  im  Äusseren,  im  Anschlüsse  der  Kammern  und 
selbst  in  der  Rippung  wahrnehmbare  Unterschiede  auftreten,  will  ich 
vorläufig  die  Selbständigkeit  des  Typus  aufrechterhalten. 

In  den  Tridentin  usschichten  bei  Felsöörs  fand  sich  ein 
Exemplar. 

22.  Nodosaria  ( Dentalina )  soluta  Rss. 

Tafel  I,  Fig.  14. 

1840.  Nodosaria  limbata  Orbigny  :  Foram.  de  la  craie  blanche  p.  12.  PI.  I.  Fig.  1. 

1884.  »  (Dentalina)  soluta  Rss.  —  Brady:  Challengerreport,  p.  503.  PI.  LXII.  Fig.  13 — 16. 

PI.  LXIV.  Fig.  28. 

Länge:  L5  mm.  Breite:  0-0316  mm. 

Leicht  kenntliche,  typische  Exemplare  mit  gerade  aneinander  gereihten,  gut 
abgesonderten  kugeligen  Kammern.  Eines  unserer  Exemplare  besitzt  nur  3  Kam¬ 
mern,  wovon  die  mittlere  die  kleinste  ist;  diese  Form  ist  mit  N.  limbata  Orb. 
ident,  kann  jedoch  nicht  als  selbständiger  Typus  betrachtet  werden,  sondern  ist 
bloss  als  ein  unentwickeltes  Exemplar  von  N.  (D.)  soluta  Rss.  anzusehen. 

Bis  zur  Kreide  bekannt.  In  den  Estherien  mergelschichten  des  Tales 
von  Csopak  fanden  sich  mehrere  Exemplare. 

23.  Nodosaria  lepida  Rss. 

Tafel  I,  Fig.  15. 

1860.  Nodosaria  lepida  Reuss:  Foram.  d.  westpbäl.  Kreideform.  p.  34.  Taf.  I.  Fig.  2. 

Länge:  0‘9  mm.  Breite:  0196  mm. 

In  ihrer  äusseren  Form  steht  diese  Art  mit  N.  radicula  L.  sp.  in  naher 
Beziehung  und  erinnert  ausserdem  auch  an  N.  soluta  Rss. 

Reuss  erwähnt  sie  aus  dem  Senon  als  selten ;  auch  in  den  beim  Kopäcsy- 
major  nächst  Veszprem  zutagetretenden  Mergelschichten  fanden  sich 
bloss  zwei  Exemplare. 

24.  Nodosaria  (Dentalina)  filiformis  Orb. 

Tafel  I,  Fig.  16. 

1884.  Nodosaria  (D.)  filiformis  Orb.  —  Brady  :  Challengerreport,  p.  500.  PI.  LXIII.  Fig.  3 — 5. 
Länge:  T8  mm.  Breite:  0'239  mm. 

Aus  der  Zone  des  Protrachyceras  Reitzi  bei  Felsöörs  und  aus  dem  Mergel 
des  Kopäcsy-major  nächst  Veszprem. 


Fig.  9. 
Nodosaria 
raiblana 
Gümb. 
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25.  Nodosaria  (D.)  communis  Orb. 

Tafel  I,  Fig.  18. 

1884.  Nodosaria  ( D .)  communis  Orb.  —  Brady  :  Challengerreport  p.  504.  PI.  LX1I.  Fig.  19 — 22. 
Länge:  1'2  mm.  Breite:  0'2  mm. 

Unser  Exemplar  stimmt  mit  D.  inornata  Orb.  überein,  welche  Form  von 
Brady  ebenfalls  dieser  Art  zugerechnet  wurde. 

Von  der  Dyas  an  allgemein  verbreitet,  ln  den  Tridentinusschichten 
bei  Felsöörs,  im  Estherienmergel  von  Csopak  häufig,  auch  in  den  tieferen 
Schichten  des  Jeruzsälemhegy  bei  Veszprem  vertreten.  Die  Art  ist  ebenso 
aus  den  italienischen  Raibler  Schichten  bekannt. 


26.  Nodosaria  ( Dentalina )  Verneuilii  Orb. 

Tafel  I,  Fig.  17. 

1846.  Dentalina  Verneuilii  Orbigny  :  Foram.  foss.  de  Vienne,  p.  48.  PI.  II.  Fig.  7.,  8. 

1876.  »  »  »  Hantken  :  Clavul.  Szaböi  Schichten,  p.  26.  Taf.  III.  Fig.  9. 

Länge:  0'858  mm.  Breite:  0'2  mm. 

Die  scharfe  Absonderung  der  letzten  Kammer  bildet  ein  gut  erkennbares 
Merkmal  dieser  Art. 

Bisher  aus  dem  Tertiär  bekannt,  fand  sie  sich  nun  im  mergeligen  Teile  der 
Tridentinusschichten  bei  Felsöörs. 

27  Nodosaria  (Dentalina)  plebeia  Rss. 

1884.  Nodosaria  (D.) plebeia  Rss.  —  Brady  :  Challengerreport,  p.  502.  PI.  LXIII.  Fig.  2. 

Länge:  1"3  mm.  Breite:  022  mm. 

Eine  gedrungene  Form  mit  undeutlichen  Kammernähten.  Fossile 
Vertreter  vom  Lias  an  bekannt.  Ein  Exemplar  fand  sich  im  Estherien¬ 
mergel  von  Csopak. 

28.  Nodosaria  ( Dentalina )  multicostata  Orb. 

Tafel  I,  Fig.  19. 

1840.  Dentalina  multicostata  Orbigny:  Foram.  de  la  craie  blanche,  p.  15.  PI.  I.  Fig.  14.  15. 
1876.  »  »  »  Brady:  Carb.  a.  perm.  foram.  p.  129.  PI.  X.  Fig.  19. 

Länge:  0'427  mm.  Breite:  0  141. 

Diese  Art  wurde  von  Orbigny  aus  der  Oberkreide  beschrieben,  von  Brady 
hingegen  aus  dem  Karbon  und  Perm.  Unsere  Exemplare  stammen  aus  dem 
Physocardienmergel  des  Jeruzsälemhegy  bei  Veszprem,  woselbst  sie  häufig 
auftreten,  ein  nicht  vollständig  typisches  Exemplar  fand  sich  auch  im  Esthe¬ 
rienmergel  von  Csopak. 


Fig.  10. 
Nodo¬ 
saria  ( D.) 
plebeia 

Rss. 
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29.  Nodosaria  ( Dentalina )  fissicostata  Gümb. 

Tafel  I,  Fig.  20. 

1  868.  Dentalina  fissicostata  Gümbf.l:  Foram.  d.  nordalp.  Eocän.  p.  48.  Taf.  I.  Fig.  46. 

1875.  »  »  »  Hantken  :  Clav.  Szaböi  Schichten,  p.  31.  Taf.  III.  Fig.  19. 

Länge :  8  mm.  1‘2  mm. 

Breite:  5'5  mm.  0981  mm. 

Nach  Gümbel  ist  die  Anfangskammer  abgerundet,  was  auch  an  unseren 
Exemplaren  der  Fall  ist.  Es  gibt  jedoch  ausser  diesen  auch  solche  mit  zugespitz¬ 
tem  Ende  und  dieselben  können  von  dem  Typus  nicht  getrennt  werden.  Die 
Radialverzierung  der  letzten  Kammer  weicht  —  ebenso  wie  an  den  durch  Hantken 
aus  dem  Kisczeller  Tegel  beschriebenen  Arten  —  vom  Typus  ab,  welcher  nach 
der  Beschreibung  Gümbels  glatt  ist.  Dieser  Unterschied  kann  jedoch  —  wenn 
Gümbels  Exemplar  nicht  abgewetzt  ist  —  kein  Differenzierungsmerkmal  sein.  Die 
Zahl  und  Anordnung  der  Rippen  ist  an  unseren  Exemplaren  mit  dem  Typus 
übereinstimmend.  Die  Kammern  sind  undeutlicher  als  an  der  Abbildung  Gümbels. 

In  den  unteren  Mergelschichten  der  Protrachyceras  Reitzi- Zone  von  Felso'örs 
fanden  sich  sieben  Exemplare  von  verschiedener  Grösse. 


30.  Nodosaria  (Dentalina)  tecta  Terqu. 

Tafel  I,  Fig.  21. 

1858.  Dentalina  tecta  Terquem  :  Foram.  d.  lias  d.  depart.  Moselle.  F.  I.  p.  608. 

1866.  »  bombyx  Kübler  &  Zwingli:  Urwelt  d.  Schweiz,  p.  12.  Taf.  II.  Fig.  7. 

Länge:  0  758  mm.  Breite:  013  mm. 

Eine  aus  sechs-sieben  schwach  gebogenen,  unbedeutend  gestreckten  Kammern 
bestehende  Form.  An  den  Scheidewandlinien  befindet  sich  eine  hervorstehende 
Querleiste,  welche  nur  an  den  Anfangskammern  fehlt.  Die  letzte  Kammer  endet 
mit  einer  kleinen  schnabelartigen  Verlängerung. 

Unter  ähnlichen  Formen  kann  unser  Exemplar  nur  mit  einer  Art  Terquems 
verglichen  werden,  obzwar  die  Querleisten  der  Nähte  etwas  abweichend  ausgebildet 
sind,  da  dieselben  bei  Terquem  paarweise  abgebildet  erscheinen.  Ein  nahestender 
Typus  ist  N.  monilis  Silv.  var.  laevigata  Silv.,  der  Abbildung  nach  in  vieler  Hin¬ 
sicht  mit  der  Art  Terquems  übereinstimmend.  Auf  Grund  meines  einzigen  Exem- 
plares  kann  jedoch  nur  die  Ähnlichkeit  festgestellt  werden. 

D.  tecta  Terqu.  ist  bisher  nur  aus  dem  Lias  bekannt,  N.  monilis  hingegen 
wird  von  Silvestri  sowohl  aus  jüngeren  Tertiärschichten  wie  aus  dem  Adria¬ 
tischen  Meere  erwähnt.  Kübler  und  Zwingli  geben  die  Abbildung  einer  ähnlichen 
Form  aus  dem  Dogger.  Unser  Exemplar  fand  sich  im  Estherienmergel 
von  Csopak. 

* 

Ausser  den  hier  erwähnten,  fanden  sich  noch  verschiedene,  der  Gattung 
Nodosaria  angehörende  Formen,  welche  jedoch  meist  Bruchstücke,  oder  abgewetzt 
und  deshalb  nicht  mit  Sicherheit  bestimmbar  sind. 
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31.  Frondicularia  nitida  Terqu. 

1908.  Frondicularia  nitida  Terqu.  Issler  :  Stratigr  u.  Mikrof.  d.  Lias  in  Schwa¬ 
ben.  p.  56.  Taf.  II.  Fig.  104 — 108.  (Mit  Literaturnachweis.) 

Länge:  1'3  mm.  Breite:  038  mm. 

Aus  den  Tridenti  nusschichten  von  Felsöörs  sind  zwei 
Exemplare  mit  gerade  aneinandergereihte  Kammern  hierherzustel¬ 
len.  Zu  Lingidina  carinata  Orb.  nahestehend,  spricht  doch  die 
röhrenförmige  Mundöffnung  für  die  Zugehörigkeit  zur  Gattung  Fron¬ 
dicularia. 

Im  Lias  allgemein  verbreitet. 


Fig.  11. 

Frondicula¬ 
ria  nitida 
Terqu. 


32.  Frondicularia  pupiformis  Häusl. 

1881.  Frondicularia  pupiformis  Häusler:  Aargauer  Jurakalke  p.  18.  Taf.  II.  Fig.  7. 

1908.  »  »  Issler:  Stratigr.  u.  Mikrof.  d.  Lias.  p.  56.  Taf.  II. 

Fig.  109—114. 

Länge  :  1  mm.  Breite  :  056  mm. 

Diese  im  Lias  ebenfalls  häufig  auftretende  Form  fand  sich 
in  den  Tridentinusschichten  von  Felsöörs  in  mehreren 
Exemplaren.  Die  Scheidewände  der  Kammern  sind  gerader  als 
die  der  typischen  Form,  so  dass  sie  sich  schon  der  Lingulina 
carinata  Orb.  nähern.  Sämtliche  Exemplare  haben  kleine  Anfangs¬ 
kammern,  obzwar  Issler  den  dimorphen  Charakter  der  Art  betont. 

33.  Frondicularia  brizaeformis  Born. 

1854.  Frondicularia  brizaeformis  Borkemann:  Liasform  v.  Göttingen.  p.  36.  Taf.  II.  Fig.  17.  18.  20. 
1908.  »  »  Issler:  Stratigr.  u.  Mikrof.  d.  Lias.  p.  57.  Taf.  III.  Fig.  119 — 124. 

Länge:  0654  mm  Breite:  056  mm. 

Als  typische  Form  kann  die  bei  Bornemann  unter  Fig.  17  dargestellte  gelten, 
die  anderen  hingegen  bilden  schon  einen  Übergang  zu  Frond.  lata  Burb.  Schick 
betrachtet  sie  als  Synonym  mit  Fr.  complanata  Defr.  ;  in  Wirklichkeit  lässt  sich 
jedoch  zwischen  den  im  Lias  häufigen  und  als  Fr.  brizaeformis  Born.,  Fr.  com¬ 
planata  Defr.,  Fr.  lata  Burb.  und  Fr.  carinata  Burb.  beschriebenen  Formen  sehr 
schwer  eine  Grenze  ziehen,  denn  eine  ganze  Reihe  von  Übergangsformen  zeigt, 
dass  diese  einer  Entwicklungsreihe  angehören.  Innerhalb  derselben  ist  die  Ausschei¬ 
dung  der  einzelne  Entwicklungsstadien  darstellenden  Typen  —  Arten  —  sehr 
schwer,  und  nur  mit  Hilfe  eines  reichen  Materiales  möglich.  Deshalb  behalte  ich 
im  folgenden  die  bisherige  Einteilung  bei  und  bezeichne  dementsprechend  die 
einzelnen  Typen,  ohne  jedoch  über  deren  Artenberechtigung  den 
Stab  zu  brechen. 

Im  Estherienmergel  von  Csopak  findet  sich  die  Form  nicht  selten. 


Fig.  12. 

Fro  n  d icu  laria 
pupiformis 
Häusl. 
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Fig.  13. 

Frondicularia  bnzae- 
formis  Born. 


Fig.  14. 
Frond.  lata 
Burb. 


Fig.  15. 

Frond.  carinata 
Burb. 


34.  Frondicularia  lata  Burb. 

1886.  Frondicularia  lata  Burbach:  Mittl.  Lias  v.  Seeberg.  p.  48.  Taf.  I.  Fig.  27 — 28.  30 — 32. 
1908.  »  »  Issler:  Stratigr.  u.  Mikrof.  d.  Lias.  p.  58.  Taf.  II.  Fig.  125.  126. 

Länge :  098  mm.  Breite  :  06  mm. 

Dem  Äusseren  nach  schliesst  sich  diese  Form  der  obigen  innig  an,  besitzt 
jedoch  mehr  Kammern. 

im  Estherienmergel  von  Csopak  nicht  selten. 


35.  Frondicularia  carinata  Burb. 

1886.  Frondicularia  carinata  Burbach  :  Foram.  d.  mittl.  Lias  v.  Seeberg.  p.  48.  Taf.  I.  Fig.  27.  28. 
1908.  »  »  »  Issler:  Stratigr  u.  Mikrof.  der  Lias.  p.  59.  Taf.  III.  Fig. 

127.  128. 

Länge :  083  mm.  Breite  :  0'41  mm. 

Zweiseitig  parallel  begrenzte  Form,  die  mehr  gestreckt  als  die  vorigen  ist 
und  auch  mehr  Kammern  besitzt. 

Ich  fand  im  Estherienmergel  von  Csopak  ein  Exemplar.  Im  unteren 
und  mittleren  Lias  bekannt. 

36.  Frondicularia  acuta  n.  f. 

Tafel  I,  Fig.  22. 

Hierher  sollen  dem  Äusseren  nach  den  bisherigen  ähnliche,  jedoch  in  der 
Form  abweichende  Exemplare  gezählt  werden.  Die  Form  —  gleichschenkelig 
dreieckig  —  endet  unten,  bei  der  Anfangskammer  in  einer  Spitze.  Die  Zahl  der 
Kammern  beträgt  10  — 14,  sie  sind  schmal,  gedrängt  aneinander  gereiht,  die 
Scheidewandlinie  tritt  nur  am  Rande  schwach  vor  Augen,  gegen  die  Mitte  zu 
verschwindet  sie  in  einem  stumpfen  longitudinalen  Kiele,  welcher  am  oberen  Teile 
des  Gehäuses  ebenfalls  verschwindet.  Die  letzte  Kammer  ist  gerade  oder  schwach 
bogig;  die  Mundöffnung  befindet  sich  an  einem  kleinen  röhrenartigen  Fortsatz. 
Die  Oberfläche  ist  glatt. 

Mit  den  bisher  erwähnten  Typen  kann  diese  Form  nicht  ganz  identifiziert 
werden.  Fr.  lata  Burb.  nähert  sich  zwar  in  einigen  Varietäten  der  typisch  zuge- 
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spitzten  Form  von  Fr.  acuta ,  sie  weicht  jedoch  auch  davon  ab.  Die  ähnlich  zuge¬ 
spitzten  Formen,  wie  Fr.  pupiformis  Häusl,  sind  schmäler.  Diese  Exemplare 
könnten  als  Individuen  irgend  einernahestehenden  Form,  z.  B.  der  Fr.  lata  Burb. 
betrachtet  werden,  die  nur  mit  einer  kleinen  Anfangskammer  versehen  sind,  jedoch 
weichen  nach  den  Figuren  Nr.  31,  32  Burbachs  geurteilt  auch  diese  von  Fr.  acuta  ab. 

Die  im  Esther ienmergel  von  Csopak  häufigen  Exemplare  können  also 
als  ein  zur  Gruppe  der  Fr.  brizaeformis  Born.,  Fr.  lata  Burb.,  Fr.  carinata  Burb. 
gehörender  neuer  Typus  gelten,  dessen  nähere  Verwandtschaft  auf  Grund  eines 
grösseren  Vergleichmateriales  zu  untersuchen  sein  wird. 


37.  Frondicularia  Terquemi  Orb. 

Tafel  I,  Fig.  23. 

1908.  Frondicularia  Terquemi  Oi;b.  —  Issler  :  Stratigr.  u.  Mikrof.  d.  Lias.  p.  57.  Taf.  III.  Fig. 

115 — 118.  (Mit  einschlägiger  Literatur.) 

Länge:  1  mm.  Breite:  0‘27  mm. 

Hierher  stelle  ich  dünnwandige,  ganz  flache,  vielkammerige  Formen,  welche 
mit  längeren  Varietäten  der  Art  sicher  identifizierbar  sind.  Unsere  Exemplare 
gehören  zu  zwei  Typen,  die  Form  des  ersteren  ist  schmal,  lang  gestreckt,  mit 
gedrängter  stehenden  Kammern,  die  letztere  ist  eine  etwas  breitere  Form  mit 
weniger,  jedoch  grösseren  Kammern,  an  deren  einzelnen  Exemplaren  auch  eine 
gut  ausgebildete  Kante  sichtbar  ist.  Letztere  erinnern  an  die  Form  Fr.  pzilchra 
Terqu.,  mit  dem  Unterschiede  jedoch,  dass  sie  glatt  sind.  Die  veränderliche  Form 
der  Art  begründet  es  genügend,  dass  ich  trotz  der  gut  auffallenden  Unterschiede 
meine  Exemplare  einem  Typus  anreihe. 

Diese  im  Lias  häufige  Form  findet  sich  in  den  mergeligeren  Partien  des 
Tridentinuskalkes  bei  Felsöörs  nicht  selten. 


38.  Marginulina  sp. 

Tafel  I,  Fig.  24. 

Länge  :  0'7  mm.  Breite  :  0  2  mm. 

Im  Estherienmergel  bei  Csopak  fand  ich  eine  zu  dieser  Gattung 
gehörige  Form,  die  8 — 9  Kammern  besitzt  und  am  unteren  Ende  etwas  gekrümmt 
erscheint.  Die  Oberfläche  ist  fein  gekörnt,  agglutiniert,  ohne  Verzierung.  Im  Durch¬ 
schnitt  kreisförmig. 

Unser  Exemplar  konnte  mit  keiner  der  mir  bekannten  Formen  identifiziert 
werden.  Der  überwiegende  Teil  der  jurassischen  Formen  ist  gerippt,  die  glätteren 
Typen  weichen  augenfällig  ab.  Es  könnte  noch  M.  Parkeri  Rss.  in  Betracht  kom¬ 
men,  doch  ist  dies  eine  abgeplattete  Form  mit  ovalem  Durchschnitt.  Dasselbe 
bezieht  sich  auch  auf  M.  irregularis  Gümb.  Von  den  tertiären  Formen  erinnert 
unser  Exemplar  an  M.  Behnii  Rss.,  diese  ist  jedoch  ebenfalls  verziert. 

Da  ich  nur  ein  Exemplar  besitze,  an  welchem  die  zweifellose  Feststellung 
des  Charakters  schwierig  ist,  erscheint  mir  das  Aufstellen  eines  neuen  Typus  für 
nicht  genügend  begründet. 
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39.  Vaginulin a  legumen  Orb.  ? 

1884.  Vaginulina  legumen  L.  sp.  Brady  :  Challengerreport  p.  530.  PI.  LXVI.  Fig.  13 — 15. 

Diese  Art  ist  in  mergeligen  Teilen  des  Tridentinuskalkes  und  im 
Estherienmergel  von  Csopak  nicht  selten.  Bei  einzelnen  Exemplaren  sind 
die  Scheidewandlinien  ganz  verwischt,  bei  anderen  besser  sichtbar;  vom  Typus 
weichen  sie  in  vieler  Hinsicht  ab,  deshalb  werden  sie  nur  mit  Vorbehalt  hierher¬ 
gestellt,  da  ich  keine  ähnliche  Form  kenne. 

Vom  Permokarbon  an  bis  heute  bekannt. 


Fig.  16. 
Vaginu¬ 
lina  cfr. 
strigil- 
lata  Rss. 


40  Vaginulina  cfr.  strigillata  Rss. 

1908.  V aginulina  strigillata  Rss.  —  Issler:  Stratigr.  u.  Mikrof.  d.  Lias.  p.  71.  Taf.  IV. 
Fig.  197—204. 

Länge:  0'75  mm.  Breite:  021  mm. 

Es  kann  hier  ein  aus  dem  Estherienmergel  von  Csopak 
stammendes  Exemplar  erwähnt  werden,  das  mit  dem  Typus  in  der 
Form  übereinstimmt,  jedoch  die  feine  Verzierung  desselben  entbehrt. 
Deshalb  lässt  sich  dasselbe  auch  nicht  sicher  bestimmen. 

Bisher  nur  aus  dem  Mesozoikum  bekannt. 


Fig.  17. 

Cristellaria 
amygdaloides 
SCHWAG.  ? 


41.  Cristellaria  amygdaloides  Schwag.  ? 

1865.  Cristellaria  amygdaloides  Schwager:  Mikrof.  jurass.  Schichten,  pag.  124. 
Taf.  V.  Fig.  12. 

Länge :  0'54  mm.  Breite :  0  20  mm. 

Eine  aus  4 — 5  Kammern  bestehende  Form  mit  elliptischen  Um¬ 
rissen  ;  unser  Exemplar  stimmt  mit  dem  Typus  überein,  seiner  Form 
nach  kann  es  jedoch  auch  der  Gattung  Vaginulina  angehören. 

Im  Physocardienmergel  des  Jeruzsälemhegy  zu  Veszprem 
selten,  in  den  tieferen  Schichten  desselben  jedoch  häufig. 


42.  Cristellaria  crepidula  F.  &  M.  sp. 

Tafel  I,  Fig.  25. 

1884.  Cristellaria  crepidula  F.  &  M.  sp.  —  Brady:  Challengerreport,  p.  542.  PI.  LXVII.  Fig.  17, 
19.  20.  PI.  LXVIII.  Fig.  1.  2. 

1890.  Cristellaria  crepidula  F.  &  M  sp.  —  Häusler:  Transversarius-Zone.  p.  111.  Taf.  XIV. 
Fig  56—60.,  Taf.  XV.  Fig.  13.  18.  19. 

1903.  Cristellaria  crepidula  F.  &  M.  sp.  —  Schick:  Mikrof.  d.  schwäb.  Lias.  p.  130.  Taf.  IV.  Fig.  8. 

Länge  :  0  58  mm.  Breite  :  0-28  mm. 

Dieser  flache,  veränderliche  Typus  ist  auch  unter  den  Bakonyer  Triasfora¬ 
miniferen  vertreten  und  bildet  den  Ausgangspunkt  jener  mannigfaltigen  Entwick¬ 
lungsreihe,  welcher  Cr.varians  Born,  Cr.  gladius  Phil.,  Cr.gibba  Orb.,  Cr.  Bronni 
Roem.,  Cr.  rotulata  Orb.  und  vielleicht  auch  Cr.  cultrata  Montf.  sp.  angehören. 
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Eine  ganze  Reihe  von  Übergangsformen  macht  hier  die  Feststellung  der  Typen 
unmöglich,  wozu  auch  noch  die  grosse  Anzahl  der  Synonymen  hinzutritt.  Ebenso 
kommen  unter  den  in  unserer  Fauna  aufgezählten  Formen  mehrfach  eingezogene 
Typen  vor,  welche  hier  nur  deshalb  beibehalten  wurden,  damit  in  unserer  Fauna 
die  entsprechende  Varietät  der  Formenreihe  besser  bezeichnet  werden  kann. 

Zur  Cr.  crepidula  F.  &  M.  sp.  sollen  nach  Brady  und  Häusler  jene  evoluten 
Formen  gestellt  werden,  die  flach  und  schmal  und  deren  Umrisse  gestreckt  sind 
Solche  finden  sich  in  den  Tridentinusschichten  von  Felsöörs,  im  E  s  t  h  e- 
rienmergel  von  Csopak  und  im  Mergel  neben  dem  Kopäcsy-major  und  in 
der  Änyos-Gasse  in  Veszprem.  Bisher  waren  sie  mit  Bestimmtheit  nur  von  dem 
Lias  an  nachgewiesen ;  Mariani  erwähnt  aus  den  Raibler  Schichten  von  Tolina 
einige  nicht  näher  bestimmte  ähnliche  Formen. 

43.  Cristellaria  cfr.  protracta  Born. 

1855.  Cristellaria  protracta  Bornemann:  Lias  v.  Göttingen.  p.  39.  Tat.  IV.  Fig.  27. 

1908.  »  »  Issler  :  Stratigr.  u.  Mikrof.  d.  Lias.  p.  71.  Taf.  V. 

Fig.  239—243. 

Länge:  0'6  mm.  Breite:  0T7  mm. 

Diese  Art,  welche  zu  Cr.  crepidula  F.  &  M.  sp.  in  naher  Beziehung 
steht,  wurde  von  mehreren  Autoren  mit  dieser  Art  vereinigt,  oder  doch 
nur  als  Varietät  betrachtet.  Schick  zählte  sie  zu  Cr.  plana  Rss.  Eine 
weniger  eingekrümmte  Form  ist  platt  «marginulinaartig».  Aus  den 
Tridentinusschichten  von  Felsöörs  rechne  ich  zwei  Exemplare 
hierher,  jedoch  nur  mit  Vorbehalt.  Auch  im  Lias  nicht  häufiger. 

44.  Cristellaria  gibba  Orb. 

1896,  Cristellaria  gibba  Orb.  —  Jones:  Cragforaminifera.  P.  III.  p.  247.  PI.  VII.  Fig.  19. 

1903.  »  »  »  —  Schick:  Mikr.  d.  schwäb.  Lias.  p.  127.  Taf.  IV.  Fig.  3. 

Länge:  0'5  mm.  Breite:  037  mm. 

In  der  erwähnten  Entwicklungsreihe  steht  diese  Form  zwischen 
der  evoluten  Cr.  crepidula  F.  &  M.  sp.  und  der  geschlossenen  Cr. 
rotulata  Lam.  sp.  Hierhergehörige  Exemplare  fanden  sich  in  den 
Tridentinusschichten  von  Felsöörs,  im  Estherienmergel 
von  Csopak  und  im  Nuculenmergel  von  Nosztor.  Damit  lässt 
sich  die  Verbreitung  der  Art  von  der  Trias  an  bis  heute  lückenlos 
verfolgen. 

45.  Cristellaria  rotulata  Lam.  sp. 

Tafel  I,  Fig.  26. 

1884.  Cristellaria  rotulata  Lam.  sp.  —  Brady:  Challengerreport,  p.  547.  PI.  LXIX.  Fig.  13. 

1903.  »  t>  »  »  —  Schick:  Mikr.  d.  schwäb.  Lias.  p.  126.  Taf.  IV.  Fig.  1. 

Länge:  1  mm.  Breite :  089  mm.  Dicke:  041  mm. 

Typische  Exemplare  finden  sich  in  der  Zone  des  Protrachyceras  Reitzi  von 
Felsöörs  häufig.  Einige  Exemplare  führen  zu  Cr.  gibba  Orb.  hinüber,  andere  mit 
schwacher  Kante  zu  Cr.  cultrata  Montf.  sp. 


Fig.  19. 
Cristellaria 
gibba  Orb. 
(unter  Wasser 
untersucht). 


Fig.  18. 
Cristella¬ 
ria  cfr. 
protracta 
Born. 
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Diese  Form  ist  in  allen  Bildungen  gemein;  Mariani  erwähnt  sie  auch  aus 
den  Raibler  Schichten  von  Tolina. 

46.  Cristellaria  cultrata  Montf.  sp. 

Tafel  I,  Fig.  27. 

1896.  Cristellaria  cultrata  (Montf.)  Jones:  Cragforam.  P.  III.  p.  239.  PI.  I.  Fig.  24.  25. 

1903.  »  »  »  Schick:  Mikrof.  d.  schwäb.  Lias.  p.  127.  Taf.  IV.  Fig.  2. 

Länge:  119  mm.  Breite:  T09  mm.  Dicke:  0  5  mm. 

In  dem  von  Stürzenbaum  gesammelten  Materiale  der  Protrachyceras  Reitzi- 
Zone  von  Felso'örs  sind  einige  zu  Cr.  rotulata  Lam.  führende  Übergangsexemplare 
dieser  Art  mit  scharfem  Rand,  jedoch  ohne  einer  ausgesprochenen  Kante  vorhan¬ 
den.  Es  gibt  jedoch  auch  mit  typischer  Kante  versehene  Exemplare  u.  zw.  aus 
den  Tridentinusschichten  von  Felso'örs. 

Diese  Art  ist  seltener  als  die  vorige ;  sie  lebte  nach  unseren  bisherigen  Daten 
bereits  im  Silur  und  ist  vom  Lias  an  aus  jeder  Zone  bekannt. 

47.  Cristellaria  convergens  Born. 

Tafel  I,  Fig.  28. 

1855.  Cristellaria  convergens  Born.  :  Septarienthon  v.  Hermsdorf.  p.  327.  Taf.  XIII.  Fig.  16.  17. 
1864.  »  Meriani  Schwager.  —  Dittmar:  Contorta-Zone.  p.  200.  Taf.  III.  Fig.  10. 

1884.  »  convergens  Born.  —  Brady:  Challengerreport,  p.  546.  PI.  LXIX.  Fig.  6.  7. 

Länge :  0  5  mm.  Breite  :  04  mm.  Dicke :  0'27  mm. 

Als  wichtigstes  Kennzeichen  dieses  von  den  anderen  Arten  ziemlich  abwei¬ 
chenden  Typus  gilt  die  Undeutlichkeit  der  Scheidewandlinien  und  die  konvexe 
Seitenansicht.  Unter  den  Bakonyer  Exemplaren  kommen  kleinere  Formenschwan¬ 
kungen  vor,  die  hauptsächlich  in  einer  mehr  evoluten  Form  und  schmälerem  Aus¬ 
sehen  der  Seitenansicht  zum  Ausdruck  gelangen.  Der  als  Cr.  Meriani  beschriebene 
obertriadische  Typus  Schwagers  ist  wahrscheinlich  ebenfalls  eine  etwas  mehr 
evolute  Varietät  dieser  Art. 

In  den  Tridentinusschichten  von  Felso'örs,  im  Estherienmergel 
von  Csopak,  ferner  im  Veszpremer  Physocardienmergel  und  im  Mergel 
in  der  Ä  n  y  o  s-G  a  s  s  e  ziemlich  häufig. 

Globigerinidae. 

48.  Globigerina  bulloides  Orb. 

Tafel  I,  Fig.  29. 

1896.  Globigerina  bulloides  Orb.  —  Jones:  Cragforam.  P.  III.  p.  280.  PI.  II.  Fig.  1.  2. 

Länge:  0'3  mm.  Breite:  022  mm. 

Aus  der  Protrachyceras  Reitzi-Cone.  von  Felso'örs  stammen  mehrere  mit  den 
jetzt  lebenden  gut  übereinstimmende  Exemplare.  Damit  sind  nun  von  dieser 
bereits  im  Devon  lebenden  kosmopolitischen  Art  auch  triadische  Vertreter  bekannt. 
Schon  Peters  erwähnt  das  reichliche  Vorkommen  von  Globigerinen  in  der  Ober- 
trias,  jedoch  nur  in  Bezug  auf  G.  cretacea  Orb. 
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49.  Orbulina  universa  Orb. 

Tafel  I,  Fig.  30. 

1884.  Orbulina  universa  Orb.  — Brady:  Challengerreport,  p.  608.  PI.  LXXVIII,  LXXXI.  Fig.  8 — 26. 

LXXXII.  Fig.  1—3. 

Durchmesser:  0'299  mm. 

Viel  häufiger  als  die  Globigerinen  und  aus  mehreren  Zonen  bekannt.  Auf¬ 
fallend  ist  die  geringe  Grösse  der  Exemplare;  einige  erscheinen  flachgedrückt. 

Die  Form  konnte  in  dem  Material  der  Protrachyceras  Reitzi-Zone  von 
Felsöörs  mit  Bestimmtheit  nachgewiesen  werden,  von  wo  sie  auch  schon  Stürzenbaum 
erwähnt;  während  jedoch  Stürzenbaum  die  anderen  Formen  aus  dem  Schlämmungs¬ 
rückstande  auswählte,  fand  ich  unter  denselben  keine  einzige  Orbulina.  Diese 
blieben  im  Schlämmungsrückstande  zurück.  In  mergeligen  Partien  des  Triden- 
tinuskalkes  von  Felsöörs  ebenfalls  häufig ;  im  Physocardienmergel  von 
Veszprem  bloss  unbestimmte  Spuren. 

Vom  Lias  an  überall  häufig. 


50.  Orbulina  porosa  Terqu. 

Tafel  I,  Fig.  31. 

1884.  Orbulijia  porosa  Terqu.  —  Brady:  Challengerreport,  p.  611.  PI.  LXXXI.  Fig.  27. 

Durchmesser:  0'32  mm. 

Von  voriger  Art  durch  ihre  gröberen  Poren  leicht  zu  unterscheiden.  Unsere 
Exemplare  besitzen  eine  etwas  abgeflachte  Form,  was  jedoch  nur  auf  mechanische 
Einwirkungen  zurückzuführen  ist,  wie  dies  an  der  Skulptur  leicht  kenntlich  wird. 

Einige  Exemplare  fanden  sich  in  dem  von  Stürzenbaum  gesammelten  Materiale 
aus  der  Protrachyceras  Reitzi-Zone.  Die  Verbreitung  ist  ähnlich  wie  bei  voriger. 


51.  Pullenia  sphaeroides  Orb.  sp. 

Tafel  I,  Fig.  32. 

1896.  PuUenia  sphaeroides  (Orb.)  Jones:  Cragforam.  P.  III.  p.  286.  PI.  II.  Fig.  31,  32. 

Durchmesser :  0’39  mm. 

Aus  der  Protrachyceras  Reitzi- Zone  von  Felsöörs  stammt  ein  gut  erhaltenes 
Exemplar,  dessen  typische  Kugelform  und  die  an  der  glatten  Oberfläche  an  den 
schwachen  Nähten  kenntlichen  fünf  Kammern  die  Identifizierung  vollständig  recht' 
fertigen. 

Diese  in  jüngeren  Bildungen  verbreitete  Art  war  bisher  nur  von  der  Kreide 
an  bekannt. 
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ROTALIDAE. 

Ro  talin  ae. 

52.  Cymbalopora  hungarica  n.  f. 

Tafel  II,  Fig.  1.,  2.,  3.,  18. 

Durchmesser:  1 — 3  mm.  Dicke:  0  7  —  T5  mm. 

Eine  runde  oder  abgerundet  fünf-  bis  sechseckige  Form,  unten  flach  oder 
etwas  konkav,  oben  in  Form  eines  abgestumpften  Kegels  emporragend,  konvex. 
An  der  oberen  Seite  ist  die  Einteilung  in  Kammern  nicht  wahrnehmbar.  Manch¬ 
mal  sind  an  einigen  Exemplaren  undeutliche  Umrisse  der  Kammern  der  letzten 
Windung  zu  erkennen.  Die  Oberfläche  der  Oberhälfte  ist  mit  gedrängt  stehenden 
Warzen  bedeckt,  welche  gleichmässig  die  ganze  Oberfläche  bedecken. 

Die  untere  Seite  ist  flach  oder  in  der  Mitte  schwach  ausgehöhlt.  Ringsum 
befinden  sich  die  grossen  Kammern  der  letzten  Windung  den  Umrissen  gemäss 
zu  fünfen  oder  sechsen,  oder  die  ganze  Peripherie  gleichmässig  ausfüllend.  In  der 
Mitte  wird  der  Raum  durch  die  kleinen  Kammern  der  inneren  Windungen  voll¬ 
ständig  ausgefüllt  und  ein  Nabel  fehlt.  An  den  Scheidewandlinien  gibt  es  reihen- 


Fig.  20.  Lagerung  der  Kammern  bei  Cymbalopora  hungarica  Vad. 
a)  Längsschnitt,  b)  Querschnitt. 

weise  angeordnete  Poren,  an  der  Oberfläche  der  Kammern  hingegen  finden  sich 
dieselben  unregelmässig  verteilt.  Die  Kammern  folgen  in  vier  Schneckenspiralen 
dicht  aufeinander. 

Ausser  dem  hier  erwähnten  Typus  besitzen  wir  mehrere  kleinere,  gedrun¬ 
genere  Exemplare,  deren  Oberseite  mit  den  für  diesen  Typus  charakteristischen 
Höckern  bedeckt  ist,  während  sich  unten  drei  oder  vier  mehr  oder  minder  undeut¬ 
lich  erkennbare  Kammern  zeigen.  Diese  Exemplare  dürften,  da  ihre  Umgänge 
und  die  Stellung  der  Kammern  dem  Typus  entsprechen,  junge  Individuen  sein. 

Unter  den  bisher  in  geringer  Zahl  bekannten  Arten  dieser  Gattung  steht  der 
erwähnte  Typus  zu  C.  Poeyi  Orb.  sp.  am  nächsten,  weicht  jedoch  auch  von  dieser 
Art  in  solchem  Masse  ab,  dass  er  leicht  zu  unterscheiden  ist.  Die  Kammern  von 
C.  Poeyi  Orb.  sp.  treten  auch  an  der  Oberseite  zu  Gesichte,  die  Form  ist  mehr 
konvex,  die  Umrisse  runder  und  an  der  Unterseite  ist  die  Anordnung  der  Kam¬ 
mern  eine  ganz  andere. 

Zu  diesem  Typus  rechne  ich  noch  eine  Varietät,  welche  hauptsächlich  in 
ihrer  quadratischen  Form  vom  Typus  abweicht.  Dementsprechend  folgt  auch  die 
Stellung  der  Kammern  der  Vierzahl.  Die  jüngeren  Exemplare  sind  mit  dem 
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Typus  ident.  Diese  Form  kann  unter  dem  Namen  var.  quadrata  dem  Typus 
beigefügt  werden  (Taf.  II,  Fig.  3). 

Sowohl  der  Typus,  als  auch  die  Varietät  kommt  in  dem  von  Stürzenbaum 
gesammelten  Materiale  aus  der  Zone  der  Protrachyceras  Reitzi  von  Felsö'örs  vor 
und  zwar  häufig.  Bisher  sind  fossile  Vertreter  der  Gattung  Cymbalopora  nur  in 
geringer  Zahl  bekannt.  Der  Typus  der  Gattung  C.  radiata  Hagenow  ist  ober¬ 
kretazisch.  Ausserdem  erwähnt  Egger  C.  Poeyi  Orb.  sp.  ebenfalls  aus  kretazischen 
Ablagerungen.  Nach  H.  Yabes  freundlichen  mündlichen  Mitteilungen  fand  sie  sich 
in  Japan  in  jungtertiären  Schichten.1  Ausserdem  fand  sich  eine  mit  C.  hungarica 
idente,  oder  nahestehende  Form  —  nach  der  freundlichen  Mitteilung  des  Herrn 
Dr.  A.  Franzenaus  —  an  mehreren  Punkten  in  den  ungarischen  obermediterranen 
Bildungen,  wurde  jedoch  bisher  noch  nicht  beschrieben. 


53.  Cymbalopora  oblonga  n  f. 

Tafel  I,  Fig.  33. 

Länge:  065  mm.  Breite:  0‘5  mm.  Dicke:  039  mm. 

Im  Anschluss  an  obigen  Typus  fanden  sich  im  Material  aus  der  Protrachy¬ 
ceras  Reitzi-Zone  von  Felsöörs  noch  zwei,  einem  anderen  Typus  angehörende 
Exemplare.  An  der  Oberseite  dieser  bikonvexen,  länglichen  Form,  die  kleiner  als 
C.  hungarica  ist,  tritt  die  Einteilung  in  Kammern  nicht  vor  Augen;  dieselbe  ist 
mit  den  für  C.  hungarica  charakteristischen,  jedoch  etwas  minder  dichten  Höckern 
bedeckt.  An  der  Unterseite  zeigen  sich  vier  kreuzweise,  diagonal  stehende  Kam¬ 
mern  ;  der  Nabel  fehlt.  Poren  gibt  es  nur  neben  den  Scheidewandlinien. 

Diese  Form  erinnert  an  junge  Exemplare  von  C.  hungarica,  die  Form  und 
Lagerung  der  Kammern  ist  jedoch  abweichend,  so  dass  sie  als  selbständiger 
Typus  betrachtet  werden  kann.  Das  eine  ist  jedoch  gewiss,  dass  sie  zu  C.  hungarica 
in  näheren  Beziehungen  steht,  als  zu  irgendeiner  der  lebenden  Arten. 


*  54.  Discorbina  orbicularis  Orb.  sp. 

Tafel  II,  Fig.  4. 

1896.  Discorbina  orbicularis  (Orb.)  Jones:  Cragforaminifera  P.  III.  p.  295.  PI.  VII.  Fig.  31. 

Durchmesser:  042  mm.  Dicke:  019  mm. 

Sichere  Merkmale  dieser  Art  sind  die  an  der  Oberseite  mehrere  Umgänge 
bildenden  schmalen,  langen  Kammern  und  die  an  der  etwas  ausgehöhlten  Unter¬ 
seite  sichtbaren  drei  Kammern. 

In  der  Zone  des  Protrachyceras  Reitzi  bei  Felsöörs  fand  ich  ein  Exemplar. 
Bisher  war  die  Art  bis  zum  Neokom  bekannt. 


1  Die  bezügliche  Abhandlung  erschien  im  Bull  Geol.  Survey  of  Japan,  dieselbe  ist  jedoch 
in  Budapest  nicht  vorhanden. 
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55.  Truncatulina  lobatula  Walk.  &  Jac.  sp. 

Tafel  II,  Fig.  5. 

1896.  Truncatulina  lobatula  (Walk.)  Jones:  Cragfoiaminifera  P.  III.  p.  310.  PI.  II.  Fig.  4—10. 
PI.  IV.  Fig.  19. 

Länge :  0'6  mm. 

Der  Typus,  der  zu  dieser  Art  gerechneten  Bakonyer  Exemplare  ist  so  ziemlich 
übereinstimmend  und  die  aus  spiral  aufgerollten  Kammern  bestehenden  Gehäuse 
gehören  zu  den  flacheren  Varietäten  dieser  Art. 

ln  der  Protrachyceras  Reitzi-Zont  von  Felsöörs  häufig.  Mariani  erwähnt  sie 
aus  den  italienischen  Raibler  und  Wengener  Schichten,  doch  ist  die  Form  bereits 
vom  Karbon  an  bekannt,  und  ist  von  da  an  in  allen  Zonen  verbreitet. 


56.  Truncatulina  Ungeriana  Orb.  sp. 

Tafel  II,  Fig.  6. 

1896.  Truncatulina  Ungeriana  (Orb.)  Jones:  Cragforaminifera.  P.  III.  p.  312.  PI  II.  Fig.  11.  12. 

Länge  :  042  mm.  Dicke :  022  mm. 

Mit  dem  Typus  der  Art  idente  Exemplare  sind  vom  Neokom  an  gemein. 
Einige  Exemplare  stammen  aus  der  Protrachyceras  Reitzi-T^one  von  Felsö'örs. 


57.  Heterolepa  Dutemplei  Orb.  sp. 

Tafel  II,  Fig.  7. 

1846.  Rotalina  Dutemplei  Orbigny:  Foram.  foss.  de  Vienne,  p.  157.  PI.  VIII.  Fig.  19  —21. 

1875.  Truncatulina  Dutemplei  Orb.  - —  Hantken  :  Clavulina  Szaböi  Schichten,  p.  61.  Taf.  VIII.  Fig.  5. 
1884.  »  »  »  Brady:  Challengerreport  p.  665.  PI.  XCV.  Fig.  5. 

1884.  Heterolepa  simplex  Franzenau:  Heterolepa,  neue  Gattung  der  Foram.  p.  215.  Taf.  V.  Fig.  1. 

1885.  »  Dutemplei  Orb.  sp.  —  Franzenau:  Schalenkonstruktion  der  Foram.  p.  93. 

Durchmesser:  07  mm.  Dicke:  0‘38  mm. 

Die  Form  dieser  Art  ist  nach  der  Beschreibung  der  verschiedenen  Autoren 
sehr  veränderlich.  Die  mit  Hantkens  Originalexemplaren  gut  übereinstimmenden 
Bakonyer  Exemplare  sind  dem  Aussehen,  ihrer  Konvexität,  der  Kammerzahl,  ferner 
der  mehr  oder  minder  undeutlichen  Ausbildung  der  Windungen  an  der  Oberseite 
nach  gleichfalls  veränderlich. 

Franzenau  stellte  diesen  Typus  nach  Beschaffenheit  der  Schalenstruktur  in 
eine  besondere  Gattung  und  unterschied  zugleich  auch  mehrere  Arten,  darunter 
H.  simplex ,  welche  er  später  mit  H.  Dutemplei  Orb.  sp.  vereinigte.  Auch  die  von 
ihm  unterschiedenen  anderen  Arten  gehören  alle  zum  Formenkreise  von  PI.  Du¬ 
templei  Orb.  sp. 

In  der  Protrachyceras  Reitzi-Zone  von  Felsöörs  ebenso  häufig  wie  im  Oligozän 
und  Miozän. 
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58.  Pulvinulina  repanda  F.  &  M.  sp. 

Tafel  II,  Fig.  8. 

1896.  Pulvinulina  repanda  (F.  &  M.)  Jones:  Cragforaminifera  P.  III.  p.  317.  PI.  II.  Fig.  25—27. 

Länge:  078  mm.  Breite:  059  mm.  Dicke:  043  mm. 

Diese  von  der  Oberkreide  an  gemeine  Art  ist  auch  in  der  Zone  des  Pro¬ 
trachyceras  Reitzi  von  Felso'örs  nicht  selten. 


59.  Pulvinulina  Boueana  Orb.  sp. 

Tafel  II,  Fig.  9,  10. 

1846.  Rotalina  Boueana  Orbigny  :  Foram.  foss.  Vienne  p.  152.  PI.  VII.  Fig.  25 — 27. 

1865.  Pulvinulina  Boueana  Orb.  —  Reuss:  Foram.  d.  Septarienthones  p.  165.  Taf.  IV.  Fig.  14. 
1886.  »  »  »  Sherborn  &  Chapman:  Microzoa  fr.  the  London  Clay  p.  22 

PI.  XVI.  Fig.  20. 

Länge:  1  mm.  Breite:  087  mm.  Dicke:  0  42  mm. 

Diese  Art  ist  in  der  Protrachyceras  Reitzi-Zone  bei  Felso'örs  sehr  verbreitet. 
Unsere  Exemplare  mit  ihren  ziemlich  beständigen  Merkmalen  sind  mit  dem  Typus 
gut  identifizierbar.  Ausser  den  mit  der  Abbildung  Orbignys  völlig  übereinstimmen¬ 
den  Formen  gibt  es  auch  einige,  deren  Kammern  minder  schräg  sind. 

Diese  tertiäre  Art  lebt  nach  Orbigny  im  Adriatischen  Meere  auch  heute. 

60.  Pulvinulina  eocaena  Gümb.  sp.  ? 

Tafel  II,  Fig.  11. 

1868.  Rotalia  eocaena  Gümbel  :  Foram.  nordalp.  Eocängebilde.  p.  72.  Taf.  II.  Fig.  87. 

Grösse  :  0'38  mm.  Dicke :  0'2  mm. 

An  der  Oberseite  schwach  gewölbt,  mit  drei  sichtbaren  Umgängen  und  mit 
ziemlich  wahrnehmbarem  stumpfen  Kiele.  An  der  Unterseite  zeigt  sich  ein  Umgang 
mit  einem  in  der  Mitte  stark  emporragenden  Knoten. 

Von  ähnlichen  Formen  ist  P.  Parischiana  Orb  sp.  an  beiden  Seiten  gleich- 
mässig  gewölbt,  P.  rotula  Kaufm.  und  P.  bimammata  Gümb.  sp.  bedeutend  mehr 
gewölbt  und  glockenförmig.  Letztere  steht  übrigens  unserem  Exemplare  nahe. 
Auch  Gümbel  vergleicht  die  Art  in  seiner  Beschreibung  mit  P.  eocaena,  beschreibt 
jedoch  letztere  als  flacher.  Leider  ist  bei  Gümbel  die  Seitenansicht  von  Pulviuu- 
lina  eocaena  nicht  gegeben,  weshalb  auch  unser  Exemplar  mit  derselben  nicht 
sicher  identifiziert  werden  kann,  obzwar  es  derselben  nähersteht,  als  der  Piilvinn- 
Una  Parts chiana  Orb.  sp. 

Aus  dem  von  Stürzenbaum  gesammelten  Materiale  aus  der  Protrachyceras 
Reitzi- Zone  von  Felso'örs  kann  ich  zwei  Exemplare  hierherzählen. 
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T riasforu miniferen  aus  dem  Bakony. 


61.  Rotalia  Beccarii  L.  sp. 

Tafel  II,  Fig.  12. 

1896.  Rotalia  Beccarii  (L.)  Jones:  Cragforaminifera.  P.  III.  p.  327.  PI.  II.  Fig.  19 — 21. 

Grösse:  0'38  mm.  Dicke:  0'18  mm. 

An  der  Oberseite  unserer  etwas  kristallisierten  Exemplare  zeigen  sich  drei 
oder  vier  Umgänge;  die  Kammern  sind  ein  wenig  verwischt,  die  Nabelgegend  der 
Unterseite  ist  uneben  ausgefüllt. 

Die  aus  dem  Estherienmergel  von  Csopak  stammenden  Exemplare 
stimmen  mit  den  lebenden  und  tertiären  Formen  gut  überein.  Demzufolge  erscheint 
die  Art  von  der  Trias  an  allgemein  verbreitet. 


62.  Rotalia  calcar  Orb.  sp. 

Tafel  II,  Fig.  18. 

1896.  Rotalia  calcar  (Orb.)  Jones  :  Cragforaminifera.  P.  III.  p.  333.  PI.  II.  Fig.  16 — 18. 

Grösse:  0‘87  mm.  Dicke:  0-46  mm. 

Die  eine  Seite  ist  glatt,  an  der  anderen  sind  die  Kammern  sichtbar,  die 
Nabelgegend  ist  mit  Körnchen  verziert.  Die  Kammern  enden  in  hervorstehenden 
Stacheln. 

Diese  tertiäre  Form  lebt  auch  noch  heute,  ln  der  Zone  des  Protrachyceras 
Reitzi  bei  Felsöörs  fanden  sich  mehrere  Exemplare. 


NUMMULINIDAE. 

Polystomellinae. 

63.  Nonionina  pompilioides  F.  &  M.  sp. 

Tafel  II,  Fig.  14. 

1884.  Nonionina  po?npilioides  F.  &  M.  sp.  Brady:  Challengerreport,  p.  727.  PI.  CIX.  Fig.  10.  11. 

Grösse:  0‘45  mm.  Dicke:  037  mm. 

Eine  gedrungene,  nautiloide  Form  mit  kleinem  Nabel  und  6 — 7  Kammern 
am  letzten  Umgänge.  Die  Umgänge  unserer  Exemplare  sind  minder  hoch  als  die 
der  BRADYSchen  Typen,  dabei  sind  sie  auch  etwas  schmäler  als  jene.  Da  auch 
die  Umgänge  der  von  Brady  dargestellten  Exemplare  verschieden  sind,  anderseits 
unsere  Exemplare  von  der  N.  depressula  Walk.  &  Jac.  sp.  sehr  entfernt  stehen, 
können  wir  sie  mit  Recht  zum  Kreise  der  N.  pompilioides  F.  &  M  sp.  stellen.  Es 
scheint,  dass  unsere  Exemplare  Übergangstypen  zu  den  in  Rede  stehenden  zwei 
Arten  darstellen. 

Unserer  Kenntnis  nach  fanden  sich  fossile  Vertreter  dieser  Art  nur  in 
tertiären  Schichten.  Aus  der  Zone  der  Protrachyceras  Reitzi  zähle  ich  drei  Exem¬ 
plare  hierher. 
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64.  Polystomella  crispa  L.  sp. 

Tafel  II,  Fig.  15. 

1897.  Polystomella  crispa  (L.)  Jones:  Cragforaminifera.  P.  IV.  p.  353.  PI.  II.  Fig.  30 — 43. 

Grösse:  0  828  mm.  Dicke:  0'4  mm. 

Diese  im  Tertiär  so  allgemein  verbreitete  Art  fand  ich  auch  in  der  Stürzen- 
BAUM’schen  Sammlung,  im  Materiale  aus  der  Protrachyceras  Reitzi-Zone  bei  Felso'örs. 
Aus  dem  Mesozoikum  beschrieb  sie  bisher  nur  Uhlig,  u.  zw.  aus  dem  Dogger  der 
Rjäsaner  Provinz  in  Russland. 


65.  Polysiomella  macella  F.  &  M..  sp. 

Tafel  II,  Fig.  16. 

1897.  Polystomella  macella  (F.  &  M.)  Jones  :  Cragforaminifera.  P.  IV.  p.  357.  PI.  VII.  Fig.  35. 

Grösse:  0‘67  mm.  Dicke:  0T8  mm. 

Diese  Art  ist  seltener  als  obige,  doch  lassen  sich  unsere  Exemplare  mit  dem 
Typus  ebenso  identifizieren  wie  die  vorige,  höchstens  die  geringe  Grösse  beider 
ist  auffallend,  darin  aber  stimmen  die  meisten  der  hier  beschriebenen  Trias- 
formen  überein. 

Diese  Art  ist  auch  aus  dem  russischen  Dogger  bekannt,  sie  wird  jedoch  auch 
aus  der  Kreide  erwähnt.  In  den  tertiären  Schichten  ist  sie  viel  häufiger. 

Nummulitinae. 

66.  Amphisiegina  vulgaris  Orb. 

Tafel  II,  Fig.  17. 

1884.  Amphis  tegina  lessonii  Orb.  —  Brady  :  Challengerreport,  p.  740.  PI.  CXI.  Fig.  1 — 7. 

1897.  Amphistegina  vulgaris  Orb.  —  Jones  :  Cragforaminifera.  P.  IV.  p.  359.  PI.  II.  Fig.  46 — 48. 

Durchmesser:  0  81  mm.  Dicke:  0-28  mm. 

Im  Materiale  Stürzenbaums  aus  der  Protrachyceras  Reitzi- Zone  fand  sich  ein 
abgewetztes  Exemplar  dieser  hochentwickelten  Form.  Dasselbe  gehört  zu  der  von 
Brady  unterschiedenen  mehr  verdrückten  Variation  der  Art;  die  eine  Seite  ist 
ganz  flach,  an  der  anderen  findet  sich  eine  knopfartige  Erhebung.  Es  tritt  also  die 
charakteristische  asymmetrische  Form  und  auch  die  Verzierung  gut  hervor. 

Als  Typus  der  Art  lasse  ich  auf  Grund  von  Jones’  oben  erwähntem  Werke 
A.  vulgaris  Orb.  gelten,  während  A.  lessonii  Orb.  ein  Synonym  derselben  bleibt. 

Brady  beschrieb  als  A.  minuta  aus  karbonischen  Schichten  einen  Typus, 
welcher  hierher  gerechnet  werden  kann,  und  damit  muss  auch  das  geologische 
Auftreten  der  Art  bis  hierher  zurückgeführt  werden.  Aus  dem  Mesozoikum  bisher 
noch  nicht  nachgewiesen,  ist  der  Typus  im  Tertiär,  besonders  im  Neogen  all¬ 
gemein  verbreitet,  sogar  gesteinsbildend  und  auch  heute  überall  anzutreffen. 
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ZUSAMMENFASSUNG. 


Werfen  wir  nun  auf  die  aus  den  verschiedenen  Triasschichten  des  Bakony 
stammende  Foraminiferenfauna  einen  Rückblick,  so  zeigt  sich,  dass  dieselbe  aus 
65  zu  6  Familien  des  BRADYSchen  Systems  gehörenden,  in  25  Gattungen  gereihten 
Arten  besteht.  Der  Charakter  der  Fauna  wird  durch  die  Häufigkeit  der  zur  Familie 
Lagenidae  gehörenden  Formen  bestimmt,  deren  Zahl  58%  sämtlicher  Formen  aus¬ 
macht.  Sie  sind  in  allen  Zonen  vertreten  und  auch  die  Individuenzahl  ist  die 
höchste;  die  ganze  Fauna  einzelner  Zonen  besteht  aus  diesen  Formen.  Die  Rolle 
der  zur  Familie  Lagenidae  gerechneten  Typen  bestimmt  den  mesozoischen 
Charakter  der  Fauna.  Ausser  Lagenen,  Nodosarien  und  Cristellarien  muss  noch 
die  Gattung  Frondicularia  hervorgehoben  werden,  diese  —  man  kann  sagen  — 
charakteristische  Jura-  oder  sogar  Lias-Gattung,  welche  besonders  im  Estherien- 
mergel  von  Csopak  die  häufigsten  Arten  liefert.  Durch  diese  Gattung  kommen  die 
Triasforaminiferen  des  Bakony  mit  den  liassischen  in  nähere  Beziehung. 

Nach  der  Familie  der  Lageniden  muss  die  der  Rolaliden  erwähnt  werden, 
welche  in  unserer  Fauna  18%  sämtlicher  Arten  ausmacht  und  so  unmittelbar  auf 
obige  folgt.  Die  Wichtigkeit  dieser  Familie  von  zweifellos  tertiärem  Charakter 
wird  jedoch  durch  den  Umstand  bedeutend  verringert,  dass  sie  sich  mit  Aus¬ 
nahme  einer  einzigen  Art  nur  auf  eine  Zone,  auf  die  durch  Protrachyceras  Reitzi 
charakterisierten  Schichten  beschränkt,  also  nicht  so  allgemein  verbreitet  ist  als 
die  Formen  der  ersteren  Familie.  Während  die  Familie  Lagenidae  die  gewöhn¬ 
lichsten  Formen  enthielt,  liefert  die  Familie  Rotalidae  seltenere,  neuere  und  wert¬ 
vollere  Typen  der  Fauna.  In  erster  Reihe  muss  die  Gattung  Cymbalopora  erwähnt 
werden,  zu  deren  Verbreitung  wir  durch  ihren  aus  der  Bakonyer  Trias  stammen¬ 
den  Vertreter  einen  neuen  Beitrag  erhielten.  Es  ist  bemerkenswert,  dass  diese  Gattung 
einen  der  häufigsten  Typen  der  Protrachyceras  Reitzi-Zone  darstellt,  wogegen  die 
lebenden  Arten  gar  nicht  häufig  sind,  ln  der  in  Rede  stehenden  Zone  sind  auch 
verschiedene  Typen  von  anderen  Gattungen  der  Familie  Rotalidae  nicht  selten,  so 
Truncatulinen,  Pulvinulinen  und  auch  die  bisher  nur  in  tertiären  Schichten  auftretende 
Heterolepa.  Alle  diese  Formen  bringen  unsere  Fauna  mit  den  Foraminiferen  der 
tertiären  Schichten  in  nähere  Beziehung. 

Dasselbe  bezieht  sich  auch  auf  die  Vertreter  der  Familie  Nummulinidae . 
Diese  werden  hier  das  erstemal  aus  triadischen  Bildungen  beschrieben, 
obwohl  das  Auftreten  der  Familie  Nummulinidae  in  triadischen  Schichten  auf 
Grund  von  Nummuliten  und  Orbitoidentypen  bereits  von  Canavari  erwähnt 
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erwähnt  wurde,1  jedoch  ohne  nähere  Bestimmung.  Sie  sind  im  allgemeinen 
selten,  fanden  sich  zumeist  nur  in  1 — 2  Exemplaren,  mit  Ausnahme  der  Polysto- 
mellen,  die  ziemlich  häufig  sind. 

Auch  die  Rolle  der  Familie  Textularidae  ist  interessant,  —  sie  beträgt 
9%  der  Fauna  —  da  ausser  sicher  bestimmbaren  Typen  der  Gattung  Bolivina 
das  Auftreten  der  dimorphen  Bifarina  durch  einen  neuen  Typus  nachgewiesen 
werden  konnte. 

Bei  Untersuchung  der  vertikalen  Verbreitung  der  Bakonyer  Foraminiferen 
ergibt  es  sich,  dass  von  den  darin  auftretenden  Gattungen  für  die  Trias  die  fol¬ 
genden  neu  sind  : 


Cynibalopora 

Heterolepa 

Nonionina 

Polystomella 


Gaudryina 

Bifarina 

Frondicularia 

Pullenia 


Amphistegina 


Ausserdem  kann  noch  die  Gattung  Bolivina  angeführt  werden,  welche  bisher 
aus  der  Trias  nur  auf  Grund  einer  Bestimmung  von  fraglichem  Werte  bekannt  war. 
Da  unsere  Fauna  meist  aus  den  einfachsten  Kosmopolitentypen  besteht,  erreicht 
die  vertikale  Verteilung  der  einzelnen  Arten  nicht  einmal  jenes  Mass,  welches  die 
Verteilung  solcher  Faunen  aus  anderen  Schichten  aufweist.  Die  Zahl  der  reinen 
Triastypen,  also  solcher  Arten,  die  bisher  nur  aus  der  Trias  bekannt  sind,  beträgt 
nur  9%  der  ganzen  Fauna,  dagegen  beläuft  sich  die  Zahl  der  auch  heute  lebenden 
Arten  auf  62%.  Unter  solchen  Umständen  kann  von  einem  triadischen  Charakter 
der  Fauna  wohl  kaum  die  Rede  sein,  eher  von  einem  mesozoischen  Charakter 
derselben,  welcher  —  wie  oben  gezeigt  wurde  —  durch  die  zur  Familie  Lagenidae 
gehörigen  Formen  bestimmt  wird.  Dass  die  Anzahl  solcher  Formen  die  das  meso¬ 
zoische  Zeitalter  nicht  überleben,  auch  noch  in  diesem  Falle  nur  24%  unserer  Fauna 
beträgt,  das  erscheint  durch  die  grosse  vertikale  Verbreitung  der  einfachen  Formen 
der  Familie  Lagenidae  begründet. 

Da  unsere  Fauna  grösstenteils  aus  auch  noch  heute  lebenden  Formen  besteht, 
kann  deren  fazielle  Bedeutung  leicht  bestimmt  werden.  Ausser  pelagischen  Formen 
wie  Globigerina  bulloides  Orb.  und  Orbulina  universa  Orb.  gehören  sämtliche  Arten 
zum  Benthos.  Die  Ablagerungen,  welchen  sie  entstammen,  sind  meist  terrestrischen 
Ursprunges,  infolgedessen  die  Triasforaminiferen  des  Bakony  einen  Seichtwasser- 
Charakter  zur  Schau  tragen.  Zu  diesen  Schlussfolgerung  gelangen  wir  auch  dann, 
wenn  wir  die  bathymetrischen  Verhältnisse  der  auch  noch  heute  lebenden  Formen 
der  Fauna  betrachten.  Die  darauf  bezüglichen  Angaben  bewegen  sich  zwar  hin¬ 
sichtlich  der  Tiefe  zwischen  weiten  Grenzen,  das  Auftreten  eines  beträchtlichen 
Teiles  der  Arten  passt  jedoch  in  die  Grenzen  eines  seichten  Meeres. 

Auch  wenn  man  die  lokale  Verteilung  der  Bakonyer  Triasforaminiferen  in 
Betracht  zieht,  gelangt  man  zu  interessanten  Resultaten.  Nach  den  Daten  der  bei¬ 
gefügten  Tabelle  führt  die  älteste  foraminiferenführende  Schicht,  die  Protracliyceras 
Reitzi-T,one  die  meisten  Foraminiferenarten,  dann  folgt  der  Tridentinuskalk  und 

1  Di  alcuni  tipi  di  foraminifere  appartenente  alla  famiglia  delle  nummulinidae  raccolti  nel 
Trias  delle  Alpi  Apuane ;  Proc.  Verb.  Atti  d.  Soc.  Tose.  sc.  nat.  Vol.  V.  1885  —  87, 
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der  Estherienmergel.  Die  verschiedenen  Zonen  besitzen  wohl  kaum  eine  gemein¬ 
same  Form,  nur  innerhalb  der  Familie  der  Lageniden  finden  sich 
Formen,  die  in  mehreren  Zonen  auftrete  n.  Während  jedoch  diese 
Zonen  den  gemeinsamen  Zug  haben,  dass  die  darin  enthaltenen  Foraminiferen 
überwiegend  oder  ausschliesslich  der  Familie  Lagenidae  angehören,  weicht  die 
von  Stürzenbaum  gesammelte  reichste  Fauna  aus  der  untersten  Foraminiferenzone 
in  ihrer  Zusammensetzung  und  ihrem  Gesamtcharakter  von  den  anderen  stark  ab. 
Die  Formen  der  Familien  Rotalidae  und  Nummulinidae  verleihen  dieser  Zone 
gegenüber  den  als  mesozoisch  charakterisierten  Foraminiferen  der  anderen  Zonen 
ein  auffallend  tertiäres  Gepräge.  Dieser  Unterschied  ist  derart  auffallend,  dass  die 
Protrachyceras  Reitzi-Xone  bloss  auf  Grund  ihrer  Foraminiferen  leicht  von  allen 
anderen  hier  untersuchten  Zonen  zu  unterscheiden  ist,  falls  im  Anschluss  an 
mit  weiteren  Sammlungen  verbundene  Untersuchungen  die  erwähnten  Formen 
in  anderen  Zonen  nicht  angetroffen  werden.  Zwischen  dem  Tridentinuskalke  und 
Estherienmergel  besteht  zwar  solch  ein  scharfer  Unterschied  nicht,  trotzdem  ver¬ 
leihen  die  aus  ihnen  herrührenden  Foraminiferen  auch  diesen  einen  einigermassen 
selbständigen  Charakter.  Die  Tridentinusschichten  werden  auf  Grund  unserer  bis¬ 
herigen  Kenntnisse  durch  die  massenhaften  Glandulinen,  ferner  durch  Frondicülaria 
pulclii'a  Terqu.  und  einige  andere  aus  dieser  Schicht  stammende  Formen  vom 
Estherienmergel  unterschieden,  welchen  ausser  Miliolina  longirostris  Gümb.  sp. 
hauptsächlich  die  Häufigkeit  der  Frondicularien  charakterisiert.  Da  die  in  Rede 
stehenden  Schichten  bei  nahezu  gleichen  Tiefenverhältnissen  entstanden  sind,  ist 
es  wahrscheinlicher,  dass  die  in  der  Verbreitung  der  Foraminiferen  in  den  einzelnen 
Zonen  vorhandenen  Unterschiede  mehr  in  lokalen  Veränderungen  der  chemischen 
und  physischen  Eigenschaften  des  Meerwassers  ihre  Erklärung  finden. 

Auf  Grund  unserer  durch  die  Foraminiferen  aus  den  Bakonyer  Triasbildun¬ 
gen  vermehrten  Kenntnisse  kann  nun  über  sämtliche  aus  der  Triasperiode  bekannte 
Foraminiferen  eine  kurze  Übersicht  gegeben  werden.  Bisher  sind  aus  35  Gattungen 
118  Arten  bekannt,  worunter  abgesehen  von  den  Gromiidaeen  bisher  nur  die 
Familien  Astrorhizidae  und  Cheilostomellidae  nicht  vertreten  sind.  Der  grösste  Teil 
sämtlicher  bisher  bekannten  Triasforaminiferenarten  gehört  —  ebenso,  wie  in  der 
Bakonyer  Fauna  —  zur  Familie  Lagenidae  (44%),  so  dass  diese  Familie  für  diese 
Fauna  unzweifelhaft  charakteristisch  ist.  Von  anderen  Familien  sind  die  Lituolidae 
(19%)  und  Rotalidae  (15%)  zu  erwähnen,  alle  anderen  sind  von  untergeordneter 
Bedeutung.  29  %  der  bisher  bekannten  Arten  sind  bloss  aus  Triasschichten  bekannt, 
43  °/o  leben  auch  gegenwärtig,  die  Zahl  der  auch  in  paläozoischen  Schichten 
gefundenen  Arten  macht  13%  aus,  während  44  %  unserem  heutigen  Wissen  nach 
das  mesozoische  Zeitalter  nicht  überlebten. 

Ein  auffallender  Gegensatz  besteht  - — -  nach  unseren  bisherigen  Daten  — 
zwischen  der  geographischen  Verbreitung  der  einzelnen  Arten  in  der  Triasperiode. 
Vertreter  der  Lituolidae  sind  bisher  nur  im  deutschen  Muschelkalke  und  haupt¬ 
sächlich  aus  dem  englischen  Rhät  bekannt ;  in  neuerer  Zeit  wies  sie  Chapman  auch 
in  der  australischen  Obertrias  nach.  Unter  den  im  Gebiete  der  mediterranen  Trias¬ 
provinz  bekannt  gewordenen  Foraminiferen  findet  sich  kein  einziger  Vertreter  der 
Familie  Lituolidae,  hier  herrscht  die  Familie  Lagenidae  vor,  deren  Exemplare  dort 
nur  selten,  die  der  Globigerinidae  hingegen  überhaupt  nicht  erwähnt  werden.  Der 
zwischen  beiden  Provinzen  bisher  bestehende  auffallende  faunistische  Widerspruch 
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ist  umsomehr  interessant,  als  die  lebenden  Formen  der  Lituolidae  keine  ähnliche 
geographische  Verbreitung  besitzen  und  sogar  in  überwiegender  Zahl  kosmopoli¬ 
tisch  sind.  Dieser  Unterschied  ist  auch  deshalb  interessant,  weil  wir  zwischen  den 
sandigen  Formen  der  deutsch-englischen  kontinentalen  Triasprovinz  die  paläo¬ 
zoischen  Stacheiden,  Endothyren  finden,  während  die  permanenten  Kosmopoliten¬ 
typen  der  mediterranen  Provinz  solcher  Triasforaminiferen  zu  den  jüngeren  .Schichten 
hinüberleiten.  Wir  besitzen  noch  wenig  Daten  zur  Weiterverfolgung  dieser  Frage, 
falls  jedoch  der  erwähnte  faunistische  Unterschied  durch  spätere  Forschungen 
nachgewiesen  werden  sollte,  so  würde  es  sich  zeigen,  dass  die  den  Faziesverhält¬ 
nissen  der  paläozoischen  Perioden  näherstehende  kontinentale  Triasprovinz  zur 
Erhaltung  der  paläozoischen  Typen  geeigneter  war  als  die  ozeanische  mediterrane 
Provinz. 

ln  der  Untertrias  fanden  sich  bisher  noch  keine  Foraminiferen,  wahrschein¬ 
lich  waren  ihnen  die  damaligen  Verhältnisse,  die  kontinentalen  und  grobe  klastische 
Materiale  enthaltenden  littoralen  Ablagerungen  nicht  günstig.  Bloss  aus  der  deutschen 
Mitteltrias  sind  einige  Arten  bekannt.  Die  alpinen  Schichten  dagegen  —  obzwar 
Schwager  ihre  Foraminiferenführung  feststellte1  —  sind  noch  nicht  untersucht 
worden.  Die  meisten  Arten  liefern  die  Schichten  des  Obertrias.  In  der  mediterranen 
Provinz  zeigten  sich  in  allen  Zonen  Foraminiferen  ;  am  reichsten  sind  die  Cassianer 
und  Raibler  Schichten,  in  der  kontinentalen  Provinz  hingegen  das  Rhät.  Auffallender¬ 
weise  konnte  ich  die  aus  dem  alpihen  Dachsteinkalke  beschriebenen  Foraminiferen 
in  den  weitverbreiteten  ähnlichen  Bildungen  des  ungarischen  Mittelgebirges  nicht 
wiederfinden.  Abgesehen  von  der  starken  Kristallisation,  kann  als  Grund  ihres 
Fehlens  auch  der  Umstand  angeführt  werden,  dass  die  von  Peters  erwähnten 
Globigerinenschichten  nur  lokalen  Ursprunges  sind,  da  ja  der  Dachsteinkalk  keine 
elagische  Ablagerung  ist. 


1  Paläontologische  Entwicklung  der  Rhizopoden ;  Bronn:  Klassen  und  Ordnung  des  Thier¬ 
reichs.  1882.  p.  252. 
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Lokale  Verteilung  der  Bakonyer  Triasforaminiferen. 


Laufende  Nummer 

Name  der  Arten 

Ladinisehe  Stufe 

Ka  mische 

S  t  u 

f  e 

Protrachy- 

ceras  Reitzi 

Zone 

Daonella 

Lommeli 

Zone 

P  £  g 

53  "S  sj 
[*i5  M 
'o  .  -5 
£  a 

H  <  « 

R  a  i  b  1  e  r 

Schichte 

n 

Torer 

Schichten 

Felsöörs 

(Forräshegy) 

Cso- 

pak 

Nosz- 

tori 

major 

Veszpre 

[TI 

Trider.ti- 

nuskalk 

Estherien- 

mergel 

Nuculen- 

mergel 

Tiefere  Schich¬ 

ten  Jeruzsa- 
lemhegy 

Kopäcsy 

major 

Änyos- 

Gasse 

S  s  x 

bi 

£53! 
p*  £  ^ 

1 

Miliolina  longirostris  Gümb.  sp.  . 

— 

— 

_ 

_ 

___ 

_ 

_ 

2 

Cotnuspira  pachygyra  Gümb.  .  .  . 

— ■ 

— 

— 

4 

— 

— 

— 

— 

3 

carinata  Costa  sp.  .  . 

— 

4 

— 

— 

• — 

— 

— 

— 

4 

Textularia  sagittula  Defr . 

4 

5 

»  trochus  Orb . - 

4 

— 

— 

— 

— - 

- — 

— 

— 

6 

Gaudryina  textilaroicLes  Hantk.  . 

4 

7 

Bolivina  punctata  Orb . 

+ 

> 

— 

— 

— 

— 

• — 

— 

8 

»  reticulata  Hantk . 

+ 

9 

Bifarina  hungarica  Vad . 

4 

■ — ■■ 

— 

— 

— 

— 

— 

— 

10 

Lagena  globosa  Mont,  sp  .  .  .  . 

— 

+ 

— 

— 

— 

— 

4 

— 

11 

»  laevis  Mont,  sp . 

4 

— 

-f 

— 

— 

— 

— 

— 

12 

»  apiculata  Rss.  sp . 

— 

4 

+ 

— 

— 

— 

■ — 

— 

13 

»  clavata  Orb.  sp . 

— 

- - 

— 

— 

— 

— - 

— 

14 

»  gracillima  Segn . 

— 

4 

15 

marginata  Walk.  &  Jac. 

— 

— 

+ 

— 

— 

4 

— - 

4 

16 

Glandulina  laevigata  Orb . 

— 

4 

+ 

— 

— 

4? 

— 

— 

17 

»  Lahuseni  Uhl . 

— 

4 

18 

Nodosaria  radicula  L.  sp.  .... 

— 

4 

+ 

+ 

— 

— 

4 

— 

19 

»  raphanus  L.  sp.  .  .  .  . 

— 

4 

— 

— 

— 

4 

— 

— 

20 

»  raiblana  Gümb . 

— 

+ 

— 

— 

— 

— 

— - 

— 

21 

»  ( Dentalina )  soluta  Rss. 

— 

— 

+ 

— 

— 

— 

— 

— 

22 

»  lepida  Rss . 

— 

— 

— 

— 

— 

4 

— 

— 

23 

»  (I).)  filiformis  Orb.  .  . 

4 

— • 

— 

— 

— 

4 

— 

— 

24 

»  (D.)  communis  Orb.  .  . 

— 

4 

+ 

— 

+ 

— 

— 

— 

25 

»  (D.)  Verneuilii  Orb.  .  . 

— 

— 

4- 

— 

— 

— 

— 

— 

26 

»  (D.)  plebeia  Rss.  .  .  . 

— 

— 

+ 

— 

— 

— 

— 

— 

27 

»  (D.)  multicostata  Orb. 

— 

— 

+ 

— 

— 

— 

— 

4 

28 

»  (D.)  fissicostata  Gümb. 

4 

29 

»  (D .)  tecta  Terqu.  .  .  . 

— 

— 

+ 

— 

— 

— 

— 

— 

30 

Frondicularia  nitida  Terqu.  .  .  . 

— 

4 

31 

»  pupiformis  Häusl.  . 

— 

4 

32 

»  brizaeformis  Born.  . 

— 

— 

+ 

— 

— 

— 

— 

— 

33 

»  lata  Burb . 

— 

— 

+ 

— 

• 

— 

— 

— 
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Laufende  Nummer 

Name  der  Arten 

Ladinische  Stufe 

Karnische 

Stufe 

Protrachy- 

ceras  Reitzi 

Zone 

Daonella 

Lommeli 

Zone 

Tracliyeeras 

Aon.  Carnites 

floridus  Zone 

R  a  i 

Schi 

b  1  e  r 

c  h  t  e  n 

Torer 

Schichten 

Felsöörs 

(Forräshegy) 

Cso- 

pak 

Nosz- 

tori 

major 

V  e  s  z 

p  r  e 

m 

Tridenti- 

nuskalk 

Estherien- 

mergel 

Nuculen- 

mergel 

Tiefere  Schich¬ 

ten  Jeruzsä- 
lemhegy 

Kopäcsy- 

major 

Änyos- 

Gasse 

Physocardien- 

mergel  Jeru- 

zs&lemhegy 

34 

Frondicularia  carinata  Burb.  .  .  . 

— 

_ 

4 

_ 

_ 

_ 

_ 

_ 

35 

»  acuta  Vad . 

— 

— 

4 

— 

— 

— 

— 

— 

36 

»  Terquevii  Orb.  .  .  . 

— 

4 

37 

Marginulina  sp . 

— 

— 

4 

— 

— 

— 

— 

— 

38 

Vaginulina  legumen  Orb . 

— 

4 

4 

— 

— 

- — 

— 

— 

39 

»  cfr.  strigillata  Rss  . 

— 

— 

4 

— 

— 

— ■ 

— 

— 

40 

Cristellaria  arnygdaloides  Schwag. 

— 

— 

— 

— 

— 

— 

— 

4 

41 

crepidula  F.  &  M.  sp. 

— 

4 

4 

— 

— 

4 

4 

— 

42 

»  cfr.  protracta  Born.  . 

— 

4 

43 

»  gibba  Orb . 

— 

4 

4 

4 

— 

— 

— 

— 

44 

»  rotulata  Orb . 

4 

— 

— - 

— 

— - 

— 

— 

— - 

45 

»  cultrata  Montf.  sp.  . 

4 

4 

46 

convergens  Born.  .  .  . 

— 

4 

4 

— 

— 

— 

4 

4 

47 

Globigerina  bulloides  Orb . 

4 

— 

— 

— 

— 

— 

— 

— 

48 

Orbulina  universa  Orb . 

4 

4 

— 

— 

— 

— 

— • 

4? 

49 

»  porosa  Terou . 

4 

— 

— 

— 

— 

— 

— 

50 

Pullenia  sphaeroides  Orb.  sp.  .  . 

4 

51 

Cymbalopora  hungarica  Vad.  .  . 

4 

52 

ob  longa  Vad . 

4 

— 

— 

— 

— 

— 

— 

— 

53 

Discorbiua  orbicularis  Orb.  sp.  .  . 

4 

54 

Truncatulina  lobatulaSNkua &Jac.  sp. 

4- 

55 

»  Ungeriana  Orb.  sp  . 

4 

56 

Heterolepa  Dutemplei  Orb.  sp.  .  . 

4 

57 

Pulvinulina  repanda  F.  &  M.  sp. 

4 

58 

»  B.oueana  Orb.  sp.  .  . 

4 

59 

»  eocaena  Gümb.  sp.  .  . 

4 

60 

Rotalia  Beccai'ii  L.  -sp . .  . 

— 

— 

4 

— ■ 

— 

— 

— 

— 

61 

»  calcar  Orb.  sp . 

4 

— 

62 

Nonionina  pompilioides  F.  &  M.  sp. 

4 

— 

— - 

— 

— 

— 

— 

— 

63 

Polystoniella  crispa  L.  sp . 

4 

64 

»  macella  F.  &  M.  sp. 

4 

— 

— 

— 

— 

— 

— 

— 

65 

Amphistegina  vulgaris  Orb.  ... 

4 
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Vertikale  Verteilung  der  bisher  bekannten  Triasforaminiferen. 


Nummer 

Name  der  Arten 

Aelteres 

Paläozoi¬ 

kum 

Peimo- 

karbon  . 

Trias 

3 

Kreide 

Paläogen 

Neogen 

Lebend 

1 

Nubecularia  nitida  Chapm . 

_ 

_ 

+ 

_ 

_ 

_ 

_ 

_ 

2 

Miliolina  longirostris  Gümb.  sp . 

— 

— 

+ 

— 

— 

— 

— 

— 

3 

»  (Triloculina)  raiblana  Gümb. 

— 

— 

+ 

— 

— 

— 

— 

— 

4 

Cornuspira  pachygyra  Gümb . 

— 

— 

+ 

— 

— 

— 

— 

— 

5 

»  filiformis  Rss . 

— 

— 

+ 

— 

— 

— 

— 

— 

6 

»  carinata  Costa  sp . 

— 

— 

+ 

— 

— 

4“ 

4- 

4- 

7 

Reophax  difflugiformis  Brady  .... 

— 

— 

+ 

+ 

— 

4- 

— 

8 

Haplophragmium  agglutinans  Orb.  sp. 

— 

+ 

+ 

4- 

— 

4- 

4- 

4- 

9 

»  rhaeticnm  Chapm.  .  . 

— 

— 

+ 

— 

— 

— 

— 

— 

10 

»  canaj'iense  Orb  sp. . 

— 

— 

+ 

4- 

4- 

— 

4- 

+ 

11 

»  emaciatum  Brady  .  . 

— 

— 

+ 

+ 

4- 

— 

— 

4- 

12 

»  neocomianum  Chapm. 

— 

— 

+ 

— 

4- 

■ — - 

— 

— 

13 

Ammodiscus  incertus  Orb.  sp . 

— 

+ 

+ 

4- 

+ 

4~ 

— 

4- 

14 

»  anceps  Brady  sp . 

— 

+ 

+ 

4- 

— 

— 

— 

— 

15 

»  centrifugus  Brady  sp.  . 

— 

+ 

+ 

4- 

— 

— 

— 

— 

16 

»  milioloides  Jones  Park. 

Kirkby  sp . 

— 

+ 

+ 

— 

— 

— 

— 

— 

17 

Ammodiscus  pnsillus  Gein.  sp . 

— 

+ 

+ 

4- 

— 

— 

— 

— 

18 

»  Robertsoni  Brady  sp  .  . 

— 

+ 

4- 

— 

— 

— 

— 

19 

»  auricula  Chapm . 

— 

— 

— 

— 

— 

— 

— 

20 

»  Juras sicus  Häusl . 

— 

— 

+ 

4" 

+ 

— 

— 

— 

21 

»  fusiformis  Chapm . 

— 

— 

— 

— 

— 

— 

— 

22 

Nodosinella  Wedmoriensis  Chapm.  .  . 

— 

— 

+ 

— 

— 

— 

— 

— 

23 

Stacheia  intermedia  Chapm.  ...... 

— 

— 

4~ 

— 

— 

— 

— 

— 

24 

»  congesta  Brady . 

— 

+ 

+ 

— 

— 

— 

— 

— 

25 

»  triradiata  Chapm . 

— 

— 

+ 

— 

— 

— 

— 

— 

26 

»  amplexa  Vine  sp . 

+ 

4~ 

+ 

— 

— 

— 

— 

— 

27 

»  dispansa  Chapm . 

— 

— 

+ 

— 

— 

— 

— 

— 

28 

»  cuspidata  Chapm . 

— 

— 

+ 

4- 

— 

— 

— 

— 

29 

Endothyra  cfr.  globulus  Eichw . 

— 

+ 

+ 

— 

— 

— 

— 

— 

30 

Textidaria  sagittida  Defr . 

— 

— 

— 

4- 

4- 

4- 

4~ 

31 

»  trochus  Orb . 

— 

— 

+ 

— 

4- 

— 

+ 

4- 

32 

»  exigua  Schwag . 

— 

— 

+ 

— 

— 

— 

— 

— 

33 

Gaudryina  textilaroides  Hantk . 

— 

— 

+ 

— 

— 

4- 

— 

— 

34 

Bulimina  pyrula  Orb . 

— 

— 

+ 

4- 

— 

4- 

4- 

4- 

35 

Bolivina  ?  brevis  Mariani . 

— 

— 

+ 

— 

— 

— 

— 

— 

36 

Bolivina  punctata  Orb . 

- - 

— 

+ 

— 

4- 

4- 

4- 

4- 

37 

»  reticidata  Hantk . 

— 

— 

+ 

— 

— 

4- 

— 

4- 

38 

Bifarina  hungarica  Vad . 

— 

— 

+ 

— 

— 

— 

— 

— 
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Nummer 

Name  der  Arten 

Aelteres 

Paläozoi¬ 

kum 

Permo- 

karbon 

w 

.2 

’C 

H 

cj 

u 

p 

>—» 

Kreide 

Paläogen 

Neogen 

Lebend 

39 

Lagena  globosa  Mont,  sp . 

4- 

4 

+ 

4 

4 

4 

4 

40 

» 

laevis  Mont.  sp.  . . 

4 

4 

+ 

4 

4 

4 

4 

41 

» 

apiculata  Rss.  sp . 

; 

— 

+ 

4- 

4 

4 

4 

4 

42 

'  1 
*  V 

clavata  Orb.  sp . 

— 

— 

4 

4-' 

— 

4 

4 

4 

43 

gracillima  Segu . 

— 

— 

4 

4 

— 

4 

4 

44 

» 

m’arginata  Walk.  &  Jac.  sp. 

— 

— 

+ 

—  ■ 

4 

4 

4 

4 

45 

Glandulina  laevigata  Orb . 

— , 

— 

4 

+ 

4 

4 

4 

4 

46 

» 

ptipiformis  Gümb . 

— 

— 

4 

— 

.  — 

— 

— 

— 

47 

» 

Lahuseni  Uhl.  ...... 

— 

— 

4 

4- 

— 

— 

— 

■— 

48 

Lingulina  ?  intumescens  Gümb . 

—  : 

— 

4 

— 

— 

— 

—  • 

— 

49 

Nodosaria  radicula  L.  sp . 

— 

4 

+ 

4- 

4 

4 

4 

4 

50 

» 

raphanus  L.  sp . 

— ' 

— 

4 

+ 

4 

4 

4 

4 

51 

» 

raiblana  Gümb . 

— 

— 

4 

— 

— 

— 

— 

— 

52 

;  -  »  • 

lepida  Rss . 

— 

— 

4 

— 

4 

— 

4 

— 

53 

» 

(DentaJina)  soluta  Rss.  .  . 

—  . 

— 

4 

— 

4 

4 

4 

4 

54 

» 

(D.)  filiformis  Orb.  sp.  .  . 

— 

— 

+ 

+ 

— . 

4 

4 

4 

55 

> 

»  communis  Orb . 

— 

4 

+ 

4 

4 

4 

4 

4 

56 

» 

»  Verneuilii  Orb . 

— 

— 

4 

— 

— 

4 

4 

4 

57 

» 

»  plebeia  Rss . 

— 

— 

+■ 

4 

4 

■  — 

4 

4 

58 

» 

»  multicostata  Orb.  .  .  . 

- — 

— 

4 

— 

4 

— 

— 

— 

59 

»  fissicostata  Orb.  .  .  . 

— 

— 

+ 

— 

4 

4 

— 

— 

60 

» 

»  tecta  Terou . 

— 

— 

4 

4 

— 

— 

— 

r ' 

61 

» 

»  korynephora  Gümb. 

— 

— 

4r- 

— 

— 

— 

— 

— ■’ 

62 

» 

»  cassiana  Gümb . 

— 

— 

4 

— 

— 

— 

— 

— 

63 

» 

»  transmontana  Gümb.  . 

— 

— 

4 

— 

— 

— 

— 

— 

64 

» 

farcimen  Sold,  sp . 

— 

4 

4 

4 

4 

4 

4 

4 

65 

» 

ambigua  Neug.  var .annulata 

Terqu . . . 

— 

— 

4 

4 

— 

— 

— 

— 

66 

Nodosaria  crassa  Mariani . 

— 

— 

+ 

— 

— 

— 

— 

— 

67 

parva  Mariani . 

— 

— 

+ 

— 

— 

— 

— 

— 

68 

» 

(D.)  detornata  Schwag.  .  . 

— 

— 

+ 

— 

— 

— 

— 

— 

69 

» 

»  collisa  Schwag . 

— 

— 

+ 

— 

— 

— 

— 

? 

70 

» 

»  bucculenta  Schwag.  . 

— 

- — 

+ 

— 

— 

— 

— 

— 

71 

Frondicularia  nitida  Terou . 

— 

— 

+ 

4 

— 

— 

— 

— 

72 

» 

pupiformis  Häusl.  .  .  . 

— 

— 

4 

4 

— 

— 

— 

— 

73 

» 

brisaeformis  Born.  .  .  . 

• — 

— 

+ 

4 

— 

— 

— 

— 

74 

» 

lata  Burb . 

— - 

— 

+ 

4 

— 

—  ■ 

— 

— 

75 

» 

carinata  Burb . 

— 

— 

+ 

4 

— 

— 

— 

.“TI 

76 

» 

acuta  Vad . 

— 

— 

+ 

— 

— 

— 

— J 

77 

» 

Terquemi  Orb . 

— 

— 

+ 

4 

— 

— 

— 

— 

78 

Marginuhna  incerta  Schwag . 

— 

— 

+ 

— 

— 

— 

— 

— 

79 

» 

glabra  Orb . 

— 

— 

4" 

4 

4 

4 

4 

4 
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Nummer 

Name  der  Arten 

Aelteres 

Paläozoi¬ 

kum 

Permo- 

karbon 

CO 

.2 

’u 

H 

2 

5 
*— > 

1  Kreide 

Paläogen 

Neogen 

T5 

G 

a> 

Xi 

o 

iJ 

80 

Vaginulina  legumen  Orb . 

— 

+ 

~b 

+ 

— 

— 

— 

4- 

81 

Cristellaria  cassianct  Gümb. 

_ 

4- 

_ 

_ 

_ 

82 

»  amygdaloides  Schwag.  .  . 

— 

— 

1 

+ 

+ 

— 

— 

— 

— 

83 

»  crepidula  F.  &  M.  sp.  .  . 

— 

— 

+ 

+ 

~b 

4 

4- 

4~ 

84 

protracta  Born . 

— 

— 

+ 

+ 

— 

— 

— 

— 

85 

»  gibba  Orb . 

— 

— 

+ 

+ 

4- 

— 

— 

+ 

86 

»  rotulata  Orb . 

— 

— 

+ 

4" 

4- 

4- 

+ 

+ 

87 

»  cultrata  Montf.  sp . 

— 

— 

+ 

+ 

4- 

4" 

+ 

4- 

88 

»  convergens  Born . 

— 

— 

4~ 

— 

— 

4- 

— 

4- 

89 

»  lata  Corn.  sp . 

— 

— 

+ 

4- 

-1- 

— 

— 

+ 

90 

»  Clapsavonii  Mariani  .... 

— 

— 

+ 

— 

— 

— 

— 

— 

91 

Polymorphiua  ?  raiblana  Gümb.  sp.  .  . 

— 

— 

+ 

— 

— 

— 

— 

— 

92 

Polymorphina  nuda  Schwag.  sp.  .  .  . 

— 

— 

+ 

— 

— 

— 

— 

— 

93 

Globigerina  cretacea  Orb . 

— 

— 

+ 

— 

4- 

— 

4- 

+ 

94 

»  bulloides  Orb . 

— 

— 

+ 

■ — 

4- 

4- 

+ 

4- 

95 

Orbulina  universa  Orb . 

— 

— 

+ 

4~ 

4- 

+ 

+ 

+ 

96 

porosa  Terqu . 

— 

— 

+ 

+ 

— 

— 

+ 
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EINLEITUNG. 


or  zwei  Jahren,  während  eines  kurzen  Aufenthaltes  in  Bologna, 


hatte  Prof.  L.  v.  Löczy  die  Liebenswürdigkeit,  mir  die  Bearbei¬ 


tung  der  Hydrozoen  und  der  Spongien  aus  dem  Bakony  anzu¬ 


vertrauen.  Mit  grosser  Freude  und  Dankbarkeit  habe  ich  den  ehren¬ 
vollen  Auftrag  angenommen  und  mich  sogleich  ans  Werk  gesetzt. 
Weitere  Arbeiten,  sowie  meine  Thätigkeit  an  der  hiesigen  Universität 
haben  die  Vollendung  der  Arbeit  verzögert,  und  heute  kann  ich  nur 
die  Beschreibung  der  Spongien  vorlegen ;  die  Hydrozoen ,  sowie  einige 
interessante  Tabulaten  und  Bryozoen,  welche  dem  mir  zugesandten  Mate¬ 
rial  beigemengt  waren,  werden  binnen  Kurzem  vollständig  bearbeitet  sein 
und  veröffentlicht  werden  können. 

Ueber  triadische  Spongien  sind  unsere  Kenntnisse  noch  sehr  gering. 
Die  Sct.-Cassianer  Schichten,  deren  Fauna  für  einige  Gruppen  schon 
revidirt  worden  ist,  besitzt  zwar  zahlreiche  Spongienreste,  die  aber  einer 
neueren  Bearbeitung  bedürfen.  Laube  und  vor  ihm  v.  Klipstein  und 
v.  Münster  haben  einige  interessante  Arten  mehr  oder  minder  glück¬ 
lich  beschrieben  und  abgebildet,  v.  Zittel,  v.  Wöhrmann  und  Stein¬ 
mann  haben  darunter  einige  Formen  revidirt,  aber  immer  harren  noch 
zahlreiche  Arten  aus  der  Trias  einer  gründlichen  Bearbeitung.  Raufl, 
der,  nach  Zittel’s  epochenmachenden  Studien,  eine  der  besten  und 
gründlichsten  Arbeiten  veröffentlicht  hat,  wird  nur  in  einer  Fortsetzung 
seiner  Spongiologie  die  triadischen  Spongien  behandeln. 

In  dem  mir  anvertrauten  Materiale  sind  zahlreiche  Exemplare, 
welche  ich  als  neue  Arten  oder  Gattungen  erkannte  und  gezwungen 
war,  mit  neuen  Namen  zu  belegen.  Ich  will  mit  Raufe  1  hoffen,  dass 
diese  Zerspaltung  auch  bei  mir  nicht  für  unfruchtbare  und  eitle 
Speciesmacherei  betrachtet  werde.  Ich  glaube,  es  sei  doch  besser,  ge- 
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Trias-Spongien  ans  dem  Bakony. 


trennt  zu  halten,  was  nicht  mit  voller  Sicherheit  zusammengefasst  werden 
kann ;  auch  war  das  mir  anvertraute  Material  zu  gering,  um  daraus 
fortlaufende  Formenreihen  mit  lückenlosen  Gliedern  construiren  zu  kön¬ 
nen.  Ich  bin  mir  der  Schwierigkeiten,  mit  welchen  eine  solche  Arbeit  ver¬ 
knüpft  ist,  wohl  bewusst,  und  kenne  am  besten  die  Mängel  meiner  Ergeb¬ 
nisse,  trotzdem  ich  redlich  bemüht  war,  diese  möglichst  zu  eliminiren. 

Das  Material  wurde  von  mir  selbst  praeparirt  und  sorgfältig  abge¬ 
bildet.  Die  Schliffe  wurden  auch  unter  starker  Vergrösserung  durch  die 
Camera  gezeichnet  und  dann  verkleinert.  Die  Fasern  wurden  bei 
180-facher  Vergrösserung  studirt  und  fast  alle  in  100-facher  Vergrös- 
serung  abgebildet. 

Die  lithographische  Zeichnung  der  Tafeln  wurde,  unter  meiner  fort¬ 
dauernden  Aufsicht  und  Leitung,  durch  Herrn  Contoli,  Zeichner  der 
k.  Akademie  der  Wissenschaften  in  Bologna,  mit  grösster  Sorgfalt 
ausgeführt. 

Bevor  ich  nun  an  die  Beschreibung  der  Arten  schreite,  drängt  es 
mich,  Herrn  Prof.  L.  v.  LÖCZY  meinen  besten  und  aufrichtigsten  Dank 
zu  sagen,  nicht  nur  für  die  gütige  und  für  mich  ehrenvolle  Ueberlas- 
sung  dieser  interessanten  Spongienfauna,  sondern  auch  für  die  Liebens¬ 
würdigkeit,  welche  er  mir  gegenüber  in  vielen  Fällen  bewiesen  hat. 

Bologna,  k.  Universität,  15  Jänner  1901. 
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BESCHREIBUNG  DER  ARTEN. 


Das  Material  aus  dem  Bakony  ist  leider  sehr  schlecht  erhalten  :  einige 
Exemplare  sind  noch  schlechter  erhalten,  als  die  Sct.-Cassianer  Formen.  Es  war 
mir  desshalb  unmöglich  die  feinere  Struktur  des  Skelets  dieser  Schwämme  zu 
erforschen.  Auch  die  besser  erhaltenen  Stücke  zeigen  niemals,  weder  im  durch¬ 
fallenden  noch  im  auffallenden  Lichte,  eine  Spur  von  Nadeln.  Nur  die  Faserform 
konnte  in  den  meisten  Fällen  richtig  erkannt  werden. 

Einige  Exemplare  sind  nur  in  Bruchstücken  erhalten;  die  meisten  Arten  sind 
nur  durch  je  ein  Exemplar  vertreten.  Nur  von  drei  Arten  sind  ziemlich  zahlreiche 
Individuen  vorhanden. 

Alle  Exemplare  sind  verkalkt.  Fast  immer  ist  das  Skelet  krystallinisch,  weiss- 
lich,  während  das  Sedimentgestein  dunkelgelblich  aussieht.  Nur  in  einem  Falle 
konnte  ich  das  Gegentheil  bemerken. 

Die  von  mir  angenommene  Classification  entspricht  genau  jener  von  Zittel. 
Da  die  Ansicht  v.  Dunikowsky’s  «die  Pharetronen  wären  nur  eine  Unterfamilie 
der  Syconen»  unmöglich  aufrecht  erhalten  werden  kann,  so  bleibt  die  Zittel' sehe 
Classification  die  richtigste.  Auch  Rauff  hat  sie  angenommen  und  nur  wenig 
daran  geändert.  Die  Trias-Kalkschwämme  aus  dem  Bakony  gehören  darnach  zu 
den  Familien  der  Pharetronidae  und  der  Syconidae. 
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CLASSE:  CALCAREA  GRAY,  1867. 

Ordnung:  DIALYTINA  Rauff,  1893. 

Familie  :  PH  ARETRONID  AE  Zittel,  1879. 
i.  genus:  Himatella  Zittel,  1878. 

1.  Himatella  milleporata  Münster  sp. 

Taf.  I,  Fig.  13a — b. 

1841.  Tragos  milleporatum  Münster,  Beiträge,  IV,  S.  29,  Taf.  I,  Fig.  17. 

1849.  Lymnorea  milleporata  d’Orbigny,  Prodrome,  I.,  S.  208. 

1865.  Lymnoretheles  milleporata  Laube,  Fauna  v.  Sct.-Cassian  I.,  S.  234,  Taf.  I,  Fig.  7. 
1878.  Himatella  milleporata  Zittel,  Studien,  III.,  S.  30. 

Aus  dem  Brachiopoden-Conglomerat  vom  Cserhät  bei  Veszprem  stammt  ein 
einziges,  kleines,  nur  8  mm.  hoches,  ziemlich  gut  erhaltenes  Stück.  Der  Schwamm 
ist  kegelförmig,  unten  etwas  zugespitzt;  der  Scheitel  ist  fast  ganz  flach,  zeigt  eine 
äusserst  geringe  Convexität  und  hat  ein  centrales,  rundes,  wenig  vertieftes  Osculum. 
Das  Paragaster  ist  röhrig  und  ziemlich  tief  eindringend.  Die  dichte  Dermalschicht 
ist  runzelig,  mit  parallelen,  seichten  Einschnürungen. 

Von  der  Cassianer  Art  unterscheidet  sich  das  untersuchte  Exemplar  durch 
einen  flacheren  Scheitel  und  durch  die  grössere  Zahl  der  Einschnürungen  in  der 
Dermalschicht. 

Fundort:  Veszprem,  Cserhät. 


ii.  genus:  Oculospongia  Fromentel,  1859. 

2.  Oculospongia  ?  sp.  ind. 

Taf.  I,  Fig.  11  a — b. 

Ein  einziges  Exemplar,  vielleicht  ein  Jugendstadium,  gehört  wahrscheinlich 
zu  den  Schwämmen,  ist  aber  so  mangelhaft  und  ungenügend  erhalten,  dass  es  mir 
unmöglich  war,  selbst  eine  sichere  Gattungsbestimmung  zu  machen.  Der  Schwamm 
ist  einfach,  die  Unterseite  ist  aber  abgebrochen,  so  dass  man  nicht  deutlich  sieht, 
ob  der  Schwamm  vereinzelt  war  oder  ob  mehrere  davon  auf  einer  gemeinsamen  Basis 
gelebt  haben.  Die  Form  ist  verkehrt  kegelförmig,  leicht  gekrümmt;  äusserlich  fehlt 
ganz  eine  Dermalschicht;  die  Oberfläche  ist  porös  und  zeigt  einige  wenig  erhabene, 
längliche  Rippen.  Der  Scheitel  ist  fast  ganz  flach,  nur  mässig  gewölbt  ;  auf  dem 
Scheitel  befinden  sich  in  ziemlich  grosser  Anzahl  kleine,  gleich  grosse,  kreisrunde, 
entfernt  stehende  Ostien,  welche  den  verticalen  röhrenförmigen  Kanälen,  die  den 
ganzen  Schwamm  durchsetzen,  angehören.  Die  Gattung  Oculospongia  wurde  bisher 
in  der  Trias  nicht  gefunden  ;  das  Bakonyer  Exemplar  hat  auch  einige  Aehnlich- 
keit  mit  einigen  Sestrostomcllcn ;  keine  aber  der  mir  bekannten  triadischen  Sestro- 
stomellaeu  kann  mit  unserem  Exemplar  verglichen  werden.  Ein  einziges  Stück  ist 
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in  seinem  äusseren  Aussehen  ein  wenig  dem  Veszpremer  Exemplare  ähnlich,  und 
dieses  ist  Cribroscyphia  triasica  juv.  Laube;1 2  es  unterscheidet  sich  aber  auf  den 
ersten  Blick  durch  mehrere  auffallende  Merkmale. 

Fundort:  Veszprem,  Jeruzsälemhegy.  —  Unicum. 

in.  genus:  Peronidella  Zittel,  1878  emend. 

Diese  Gattung  ist  sehr  häufig  in  allen  Bildungen  von  der  Devonzeit  bis 
in  der  Kreide,  v.  Zittel  3  citirt  aus  der  Trias  drei  Arten.  Von  Veszprem  konnte 
ich  auch  drei  Formen  unterscheiden,  von  denen  aber  nur  eine  specifisch  bestimm¬ 
bar  ist. 

3.  Peronidella  sp.  ind. 

Taf.  I,  Fig.  12a — b. 

Der  ungünstige  Erhaltungszustand  des  einzigen  Exemplares  gestattet  nur  die 
generische  Bestimmung.  Der  Schwamm  ist  einfach,  cylindrisch,  etwas  verdrückt, 
ziemlich  klein,  nicht  sehr  hoch,  aber  sehr  breit.  Die  Wände  sind  dick,  das  Para- 
gaster  ist  sehr  weit  und  reicht  bis  zur  Hälfte  des  Körpers.  Ein  Canalsystem  fehlt 
gänzlich;  die  Oberfläche  ist  fein  porös. 

Das  Stück  hat  eine  Höhe  von  18  mm.;  eine  Breite  von  13  bzw.  9  mm.;  der 
Paragaster  ist  6  mm.  breit  und  ca  7  mm.  tief;  die  Wände  sind  3  mm.  dick. 

Fundort :  Veszprem,  Jeruzsälemhegy.  —  Unicum. 

4.  Peronidella  n.  sp. 

Taf.  II,  Fig.  5a — b. 

Das  Exemplar  ist  nur  zum  Theil  erhalten.  Der  Schwamm  ist  gross,  einfach, 
hat  eine  cylindrische  Form,  oben  ein  wenig  erweitert.  Das  Paragaster  ist  sehr  tief, 
fast  cylindrisch,  sehr  dickwandig:  nur  ein  Theil  der  Wand,  etwa  zwei  Drittel  sind 
erhalten.  Die  Fasern  sind  sehr  fein  und  bilden  ein  ziemlich  dichtes,  wirres  Geflecht; 
sie  sind  ziemlich  regelmässig  in  ihrer  Dicke  und  zeigen  eine  leichte  Andeutung, 
sich  vorwiegend  in  länglicher  Richtung  zu  ordnen. 

Der  Schwamm  hat  eine  Höhe  von  67  mm.,  eine  grössere  Breite  von  45  mm.  (?) 
und  eine  kleinere  von  32  mm.  Das  Paragaster  ist  47  mm.  tief,  und  18,  bzw.  13  mm. 
breit.  Die  Wand  ist  11  — 15  mm.  dick. 

Fundort:  Veszprem,  Jeruzsälemhegy.  —  Unicum. 

5.  Peronidella  Loreisi  Zittel. 

1875.  Siphonocoelia  n.  sp.  Loretz,  Zeitschr.  d.  deutsch.  Geol.  Ges.  Bd.  27,  S.  832. 
1878.  Peronella  Loretzi  Zittel,  Studien  III.,  S.  32. 

1889.  Peronella  Loretzi  Zittel;  Wöhrmann,  Fauna  d.  Cardita  und  Raibler  Schichten, 
S.  188,  Taf.  V,  Fig.  3. 

Ich  erkannte  von  dieser  Art  nur  einige  sehr  schlecht  erhaltene  Bruchstücke. 
Der  Schwamm  ist  fast  cylindrisch,  verästelt,  ein  wenig  gedrückt.  Nur  ein  sehr 

1  Laube:  Fauna  v.  Sct.-Cassian,  I,  S.  240,  Taf.  II,  Fig.  4b. 

2  Zittel:  Studien,  III,  S.  32  (122). 
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kleines  Stück  der  runzligen  Dermalschicht  ist  erhalten.  Der  Scheitel  ist  vergrössert, 
fast  keulenförmig,  oben  abgeplattet  und  mässig  concav.  Der  Paragaster  mündet  in 
der  Mitte  des  Scheitels. 

Das  grössere  Bruchstück  hat  eine  Höhe  von  12  mm.,  ein  grösseres  Durch¬ 
messer  von  6  mm.  und  ein  kleineres  von  4  mm. 

Fundort:  Veszprem,  Brachiopoden-Conglomerat  am  Cserhat. 

iv.  genus:  Corynella  Zittel,  187S. 

Nach  v.  Zittel  karakterisirt  sich  diese  Gattung  als  einfacher,  selten  ästiger, 
dickwandiger  Schwamm  mit  trichterförmigem  Paragaster,  zuweilen  ziemlich  seicht, 
welcher  sich  oft  am  unteren  Ende  in  ein  Bündel  verticaler  Röhren  auflöst.  Im 
flachen  oder  schwach  gewölbten  Scheitel  ist  das  Osculum  häufig  gestrahlt.  Im 
Paragaster  münden  breite,  meist  bogenförmig  gegen  aussen  und  unten  gerichtete 
Canäle  mittelst  ziemlich  grosser  Ostien.  Die  Oberfläche  ist  porös,  nur  die  Basis 
besitzt  zuweilen  eine  dichte  Dermalschicht.  Die  Skeletfasern  sind  ziemlich  grob. 

v.  Dunikowsky  1  und  Hinde1 2  fügten  hinzu  auch  die  Spiculenform,  welche  vor¬ 
wiegend  dreistrahlig  ist;  man  findet  aber  auch  Stabpadeln  und  Vierstrahler. 

Zeise3  hebt  die  gröbere  Beschaffenheit  der  Skeletfaser  bei  Corynella  hervor, 
im  Gegensätze  zu  Myrmecium,  welches  im  äusseren  Aussehen  grössere  Aehnlichkeit 
mit  Corynella  bietet. 

Die  Aehnlichkeit  mit  Myrmecium  ist  eigentlich  sehr  gross.  Das  Veszpremer 
Exemplar  hat  ja  auch  verzweigte,  meistens  dichotome  epirhysale  Canäle,  wie  sie  bei 
Myrmecium  beobachtet  wurden.  Auch  der  kurze  Stiel  und  die  gerunzelte  basale 
Dermalschicht  finden  sich  wohl  häufiger  bei  Myrmecium  als  bei  Corynella.  Alle 
diese  Merkmale  sind  aber  untergeordneter  Natur,  und  es  bleibt  deshalb  die  grössere 
Grobheit  der  Fasern  ein  wichtiges  Unterscheidungsmerkmal  für  Corynella.  Auch 
das  Röhrenbündel  am  Ende  des  Paragasters  ist  bei  Corynella  häufig  entwickelt. 

Die  Gattung  ist  reich  an  Arten  und  ist  in  der  Trias  sehr  verbreitet:  aus  den 
Sct.-Cassianer  Schichten  allein  citirt  v.  Zittel4  mindestens  sechs  Arten.  Bei  Veszprem 
findet  sich  dagegen  Corynella  nur  spärlich  repräsentirt. 

6.  Corynella  Rauffi  n.  sp. 

Taf.  II,  Fig.  1—4. 

Die  nur  in  einem  Exemplare  vorliegende  Form  ist  fast  regelmässig  kugelig. 
Die  Basis  ist  abgeflacht  und  hat  einen  ziemlich  kurzen  Stiel.  Der  Scheitel  ist  hoch 
gewölbt  und  besitzt  in  der  Mitte  ein  seichtes,  nicht  gestrahltes  Osculum.  Nur  die 
Unterseite  und  der  Stiel  haben  eine  ziemlich  rauhe,  horizontal-concentrisch  gerun¬ 
zelte  Deckschicht  (siehe  Taf.  II,  Fig.  2).  Das  Paragaster  ist  trichterförmig,  und 
bis  zur  halben  Höhe  in  den  Schwammkörper  eingesenkt;  unten  löst  es  sich  sogleich 


1  v.  Dunikowsky:  Pharetronen  v.  Essen,  S.  326. 

2  Hinde:  Monograph,  III,  S.  220. 

3  Zeise:  Spongien  von  Stramberg,  S.  321. 

4  Zittel:  Studien  III,  S.  36. 
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in  einen  Bündel  ziemlich  grosser  Canäle,  welche  bis  tief  unten  reichen  (lat  II, 
Fig.  1).  Die  äussere  Oberfläche  ist  seitlich  und  oben  von  einer  Deckschicht  nicht 
bedeckt  und  ist  fein  porös;  sie  besitzt  kleine,  rundliche,  regelmässige,  wenig  ein¬ 
gesenkte  Poren  (Taf.  II,  Fig.  4).  Das  Canalsystem  ist  mächtig  und  sehr  scharf  ent¬ 
wickelt;  es  entspricht  Rauff’s  sechster  Modification  (Textfig.  1).  Das  Bündel  am 
Ende  des  Paragasters  besteht  aus  sieben 
ziemlich  grossen  Canälen,  welche  schon  im 
Paragaster  angedeutet  sind.  Diese  Canäle 
convergiren  anfänglich,  dann  nehmen  sie 
eine  divergirende  Richtung  an.  Der  mitt¬ 
lere  Canal  jöst  sich  am  Ende  in  drei 
kleinere,  parallele,  gleich  entfernte  Canäl- 
chen,  welche  ziemlich  gleich  lang  sind. 

Die  Epirrhysen  sind  kleine  verzweigte, 
meistens  dichotome  Radial-Canäle,  welche 
ziemlich  regelmässig  entfernt  stehen  und 
mehr  oder  minder  in  den  Schwammkör¬ 
per  sich  einsenken  Die  Aporrhysen  sind 
sehr  zahlreich  und  bestehen  aus  concentri- 
schen,  unregelmässigen  Canälen,  fast  immer 
parallel  miteinander  und  mehr  oder  min¬ 
der  lang  und  breit.  Diese  Aporrhysen  sind 
gegen  die  Aussenseite  häufiger,  jedoch  viel  enger.  Im  angeschliffenen  Durchschnitt 
treten  die  Epirrhysen  stärker  als  die  Aporrhysen  hervor. 

Im  Querschnitt  (Textfigur  2)  sieht  man  deutlich  die 
rundlichen  Aporrhysen ;  man  sieht  auch  Bruchstücke  von 
Epirrhysen  und  andere  unregelmässige  Canäle,  welche  parallel 
am  Scheitel  verlaufen  und  im  Längsschnitte  als  rundliche 
Scheiben  erscheinen  (siehe  Taf.  II,  Fig.  1,  links  oben). 

Die  Fasern  (Tafel  II,  Figur  3)  sind  krystallinisch  und 
ziemlich  durchsichtig.  Sie  grenzen  sich  im  durchfallenden 
und  auffallenden  Lichte  scharf  vom  Sediment  ab.  Sie  sind 
ziemlich  zart,  jedoch  viel  dicker  als  bei  Myrmeciüm ;  sie 
messen  etwa  008 — 0'13  mm. 

Wie  schon  gesagt,  hat  diese  Art  ein  äusserlich  sehr 
ausgeprägtes  Myrmecium-ä\m\iches  Aussehen.  Der  kurze  Stiel,  die  basale  Deck¬ 
schicht,  die  rundliche  Form  erinnert  sehr  an  M.  hemisphaericum  Gdfs.  Die  gröbere 
Faser  und  das  Bündel  der  Canäle  am  Ende  des  Paragasters  bringen  jedoch  diese 
neue  Art  unzweifelhaft  zu  Corynella. 

Ich  erlaube  mir,  diese  interessante  Art  dem  berühmten  Spongiologen  Prof. 
Rauff,  der  die  Wissenschaft  mit  einer  grundlegenden  Arbeit  bereichert  hat,  zu 
dediciren. 

Fundort:  Veszprem,  Jeruzsalemhegy.  —  Unicum. 


Fig.  2.  Querschnitt 
der  Canäle  in  Corynella 
Rauffi.  n.  sp.  (Schema- 
tisirt.) 


Fig.  1 .  Canalsystem  von  Corynella  Rauffi 
n.  sp.  (Schematisirt.) 
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v.  GENUS:  Myrmecidium  nov.  nom. 

(Antea:  Myrmecium  Goldfuss  1826,  non  Latreille  1824.) 

Wie  schon  oben  erwähnt,  unterscheidet  sich  diese  Gattung  durch  die  Fein¬ 
heit  der  Faser;  auch  das  Fehlen  des  Röhrenbündels  am  unteren  Ende  des  Para- 
gasters  kann  als  ziemlich  wichtiges  Merkmal  angesehen  werden.  Dagegen  hat  die 
von  Hinde  1  als  charakteristisch  angegebene  Form  des  Stieles  und  der  basalen 
Deckschicht,  sowie  die  sphaerische  oder  subsphaerische  Gestalt  nur  untergeordnete 
Bedeutung,  da  man  dies  alles  auch  bei  Corynella  findet. 

Der  Name  Myrmecium  wurde  schon  1824  von  Latreille  für  eine  Arachniden- 
Gattung  vergeben,  so  dass  ein  neuer  Name  für  diese  Gattung  nöthig  erscheint.1 2 3 


7.  Myrmecidium  (?)  Hindei  n.  sp. 

Taf.  I,  Fig.  9—10. 

Der  Schwamm  ist  klein,  fast  regelmässig  cylindrisch,  oben  ein  wenig  ver¬ 
schmälert.  Die  ganze  Oberfläche  ist,  mit  Ausnahme  des  Scheitels,  von  einer  glat¬ 
ten,  perforirten  Deckschicht  umgeben.  Der  Scheitel  ist  abgeflacht.  In  seiner  Mitte 
ist  ein  kleines  rundes,  centrales  Osculum  von  einer  grösseren  Anzahl  unregelmäs¬ 
sig  gestellter  porenförmiger  Ostien  umgeben.  Das  Paragaster  ist  tief  eingesenkt, 
cylindrisch,  leicht  gekrümmt  und  reicht  fast  bis  zur  Basis.  An  seinem  unteren 
Ende  ist  das  Paragaster  verschmälert  und  theilt  sich  in  drei  divergirende  Canäle, 
welche  ziemlich  breit  sind. 

Die  Aporrhysen  sind  zahlreich,  gross,  gleich  gewölbt,  parallel,  und  finden 
sich  häufiger  in  der  Mitte  des  Schwammkörpers  als  gegen  oben.  Diese  aporrhysalen 
Canäle  reichen  hier  und  dort  bis  an  die  Oberfläche,  nachdem  sie  sich  verästelt 
haben. 

Die  Epiirhysen  bestehen  aus  zahlreichen  kleineren  Canälen,  welche  fächer¬ 
förmig  angeordnet  sind.  Im  abgebildeten  Dünnschliff  (Taf.  1,  Fig.  9)  sind  die 
Epirrhysen  nur  auf  der  linken  Seite  gut  sichtbar.  In  einem  anderen  Schliff  da¬ 
gegen  sind  diese  Canäle  sehr  zahlreich;  sie  münden  theils  auf  den  Scheitel  mittelst 
der  kleinen  unregelmässigen  Ostien,  welche  das  Osculum  umgeben,  theils  auf  die 
Oberfläche  selbst,  so  dass  einige  der  Oeffnungen  der  Dermalschicht  als  wirkliche 
Ostia  anzusehen  sind.  Diese  Epirrhysen  finden  sich  zahlreicher  gegen  die  Aussenseite. 

Die  Fasern  sind  sehr  fein,  deshalb  glaube  ich  diese  neue  Art,  welche  ich 
dem  hochverehrten  britischen  Forscher  widmen  möchte,  an  Myrmecidium  an- 
schliessen  zu  sollen. 

Diese  Gattung  war  bisher  aus  der  Trias  nicht  bekannt;  aus  den  oberjurassi¬ 
schen  Stramberger  Schichten  beschreibt  Zeise  3  eine  Art,  Myrmecium  (?)  grande, 
welche  der  Veszpremer  Form  ziemlich  nahe  steht,  jedoch  sich  von  dieser  durch 
wesentliche  Merkmale  unterscheidet. 

Fundort:  Veszprem,  Jeruzsalemhegy.  —  Unicum. 

1  Hindl:  Monograph,  III,  S.  246. 

2  Vosmaer:  Die  Spongien,  S.  381. 

3  Zeise:  Spongien  vom  Stramberg,  S.  324,  Taf.  XX,  Fig.  19 — 20. 
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vi.  genus:  Leiospongia  d’Orbigny,  1849. 

Diese  Gattung,  welche  nur  aus  der  alpinen  Trias  bekannt  ist,  besitzt  weder 
Poren,  noch  Canalsystem,  und  der  ganze  Körper  des  Schwammes  besteht  aus 
einem  krausen  Gewebe  anastomosirender  Kalkfasern.  Eine  mehr  oder  minder 
glatte,  häufig  runzelige  Deckschicht  fehlt  niemals  und  kann  den  ganzen  Schwamm¬ 
körper  bedecken.  Viele  echte  Bryozocn,  wie  v.  Zittel  hervorhebt,  wurden  dieser 
Gattung  zugetheilt ;  die  faserige  Struktur  der  echten  Leio spongien  unterscheidet  sie 
sogleich  von  den  Bryozohi. 

Aus  der  alpinen  Trias  von  Sct.-Cassian  nennt  v.  Zittel  sechs  Arten;  im  Bako- 
nyer  Walde  ist  die  Gattung  auch  reich  vertreten. 


8.  Leiospongia  reticularis  Mstr.  sp. 

Taf.  II,  Eia.  7—10. 

1841.  Achilleum  reticulare  Münster,  Beiträge,  IV,  S.  25,  Taf.  IV,  Fig.  4. 

1849.  Leiospongia  reticularis  d’Orbigny,  Prodrome,  I,  S.  209. 

1852.  Achilleum  reticulare  Giebel,  Deutschi.  Petref.,  S.  169. 

1878.  Leiospongia  reticularis  Zittel,  Studien,  III,  S.  47. 

Diese  Art  wurde  von  Münster  richtig  zu  den  Spongien  gestellt;  die  von 
Laube  abgebildetcn  Exemplare,  wie  schon  v.  Zittel  bemerkte,  sind  keine  Spon¬ 
gien.  Sie  würden  besser  den  Bryozoen,  besonders  Ceriopora  zuzuzählen  sein. 

Die  sehr  flache,  hemisphaerische  Art  ist  ziemlich  klein  und  hat  etwa  5  mm. 
Höhe,  7 — 10  mm.  Durchmesser,  eine  flache  Basis  mit  leicht  runzeliger  Deckschicht. 

Der  Scheitel  ist  mässig  gewölbt  und  besteht  aus  einem  krausen  Gewebe 
wirrer,  unregelmässiger  Fasern  (Taf.  11,  Fig.  7).  Ein  solches  Gewebe  bildet  auch 
den  ganzen  Schwammkörper,  wie  man  es  leicht  in  Fig.  9  und  10  der  Taf  II 
sehen  kann. 

Fundort:  Eisenbahnlinie  Veszprem — Jutas,  Profil  1,  Schicht  e.  —  Unicum. 


9.  Leiospongia  cfr.  radiciformis  Münster  sp. 

Taf.  II,  Fig.  17 — 19. 

1841.  Achilleum  radiciforme  Münster,  Beiträge,  IV,  S.  24,  Taf.  II,  Fig.  20. 

1843.  Achilleum  poraceum  Klipstein,  Östl.  Alpen,  S.  281,  Taf.  19,  Fig.  1. 

1849.  Leiospongia  radiciformis  d’Orbigny,  Prodrome,  I.,  S.  210. 

1865  Lciofungia  radiciformis  Laube,  Fauna  v.  Sct.-Cassian,  I.,  S.  242,  Taf.  II,  Fig.  14. 
1878.  Leiospongia  radiciformis  Zittel,  Studien,  IIP,  S.  47. 

Die  nur  in  einem  Bruchstücke  vorliegende  Form  steht  dieser  Art  zum  min¬ 
desten  sehr  nahe ;  sie  könnte  auch  mit  Leiospongia  hieroglypha  v.  Klipstein  ver¬ 
glichen  werden. 

Die  fast  cylindrische  Art  ist  oben  stark  angeschwollen;  nachdem  das  Exem¬ 
plar  mir  schon  angeschliffen  zugesandt  wurde,  so  kann  ich  über  den  Scheitel  nichts 
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sagen;  wahrscheinlich  war  er  gewölbt.  Die  Oberfläche  ist  glatt  und  von  einer  dün¬ 
nen,  fein  porösen  Deckschicht  umgeben  Die  Fasern  sind  sehr  grob  und  locker 
angehäuft;  im  Durchschnitte  zeigen  sie  eine  wenig  deutliche  Regelmässigkeit  in 
ihrer  Anordnung.  Der  Schwamm  ist  11  mm.  hoch  und  hat  eine  grössere  Breite 
von  6  mm.  und  eine  kleinere  von  4‘5  mm. 

Fundort:  Veszprem,  Eisenbahnstrecke  Veszprem — Jutas,  Profil  IV,  Schicht 
a — b.  —  Unicum. 


10.  Leiospongia  sp.  ind.  (aff.  subcariosa  Münst.  sp). 

Taf.  II,  Fig.  6. 

Ein  etwa  4'5  mm.  hohes,  3  mm.  breites  Bruchstück  gestattet  mir  nur  eine 
generische  Bestimmung.  Die  v.  Münster  1  beschriebene  Art  Leiospongia  subcariosa, 
welche  Laube  3  vortrefflich  abgebildet  hat,  steht  unserem  Exemplare  ziemlich  nahe. 
Die  äussere  Form,  die  Beschaffenheit  des  Scheitels  und  der  Oberfläche  sind  jener 
der  Sct.-Cassianer  Form  ähnlich.  Nur  die  Grösse  ist  geringer. 

Fundort:  Veszprem,  Jeruzsälemhegy.  —  Unicum. 


11.  Leiospongia  Hornigi  n.  sp. 

Taf.  II,  Fig.  15 — 16. 

Diese  schöne  Art  hat  24  mm.  Höhe,  14  mm.  grösste  Breite  und  ist  cylindrisch, 
unten  verschmälert.  Eine  grobe,  fast  08  mm.  dicke,  concentrisch  wiederholt  ge¬ 
runzelte  Deckschicht  umgiebt  den  ganzen  Schwammkörper. 

Das  Skeletgewebe  besteht  aus  zahlreichen  unregelmässigen,  groben,  0'  1 5  bis 
0-25  mm.  dicken  Fasern,  welche  ziemlich  locker  zusammengehäuft  sind  und  rund¬ 
liche  oder  eiförmige  Maschen  bilden. 

Es  sei  mir  gestattet,  diese  schöne  Form  dem  verdienstvollen  Bischof  von 
Veszprem,  Sr.  Eminenz  Freiherrn  Karl. von  Hornig  zu  widmen. 

Fundort:  Veszprem,  Jeruzsälemhegy.  —  3  Exemplare. 

vi.  genus:  Celyphia  Pomel,  1872. 

Steinmann1 2 3  und  früher  v.  Zittel4 5  haben  diese  Gattung  nur  provisorisch  den 
Pharetroniden  angereiht.  Vosmaer  5  hat  sich  mit  dieser  Frage  nicht  beschäftigt, 
und  steht  in  seinem  System  Celyphia  als  Pharetronide  neben  Verticillites  und 
Enoplocoelia.  Nach  Rauff  15  aber  gehört  die  Gattung  gar  nicht  hieher  und  soll 
entschieden  einer  anderen  Gruppe  zugetheilt  werden.  In  der  That  ist  die  Aehnlich- 
keit  dieser  Gattung  mit  den  bekannten  und  echten  Pharetronen  nur  auf  äusser- 


1  Münster:  Beiträge,  IV,  S.  26,  Taf.  I,  Fig.  2.  ( Achilleum  subcar  io  sonn). 

2  Laube:  Fauna  v.  Sct.-Cassian,  I,  S.  246,  Taf.  II,  Fig.  17  ( Amorphofungia  subcariosa). 

3  Steinmann:  Pharetronenstudien,  S.  158. 

4  v.  Zittel:  Studien,  III,  S.  29. 

5  Vosmaer  :  Die  Spongien,  S.  377. 

Rauff:  Palacospongiologie,  I,  S.  102. 
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liehe,  kaum  wichtige  Merkmale  beschränkt.  Leider  erlaubt  mir  der  ungünstige 
Erhaltungszustand  des  einzigen  Exemplares  nicht,  Stellung  zur  Systemfrage  zu 
nehmen,  und  deshalb  stelle  ich  auch  provisorisch  Celyphia  als  Anhang  zu  den 
Phar  etronen. 

12.  Celyphia  suhmarginata  Münster  sp. 

Taf.  I,  Fig.  14. 

1841.  Manon  submarginatum  Münster,  Beiträge,  IV.,  S.  27,  Taf.  I,  Fig.  9. 

1841.  Manon  pisiforme  Münster,  Beiträge,  IV.,  S.  28,  Taf.  I,  Fig.  8. 

1849.  Hippalimus  submarginatus  d’Orbigny,  Prodrome,  1.,  S.  209. 

1849.  Hippalimus  pisiformis  d'Orbignv,  Prodrome,  1.,  S.  209. 

1852.  Manon  submarginatum  Giebel,  Deutschi.  Petrefakt.,  S.  170. 

1852.  Manon  pisiforme  Giebel,  Deutschi.  Petrefakt.,  S.  171. 

1865.  Verrucospongia  suhmarginata  Laube,  Fauna  v.  Sct.-Cassian,  I.,  S.  237,  T.  I,  F.  1  L 
1872.  Celyphia  pisiformis  Pomel,  Pal.  Prov.  d'Oran,  S.  230. 

1872.  Celyphia  suhmarginata  Pomel,  Pal.  Prov.  d’Oran,  S.  230. 

1878.  Celyphia  suhmarginata  Zittel,  Studien,  IIP,  S.  29. 

1878.  Tcstaspongia  craniolaris  Ouenstedt,  Petref.,  V.,  S.  538,  T.  140,  F.  18- -30. 
1882  Celyphia  suhmarginata  Steinmann,  Pharetronenstudien,  Seite  158,  Taf.  VII, 
Fig.  6—10;  Taf.  IX,  Fig.  3. 

Der  Schwamm  besteht  aus  einer  geringen  Anzahl  mehr  oder  minder  halb¬ 
kugeligen  Kammern,  welche  im  einzigen  untersuchten  Exemplare  vollkommen 
angewachsen  sind.  Die  Oscula  sind  eins  bis  vier  auf  jede  Kammer  und  sind  ziem¬ 
lich  gross,  erhaben  und  scharf  umrandet.  Die  höchst  eigenthümlichen,  fingerförmig 
verzweigten  Säcke  habe  ich  nur  in  einer  grösseren  abgewitterten  Kammer  sehen 
können.  Soweit  der  Erhaltungszustand  der  einzelnen  Kammern  mir  erlauben  kann, 
muss  ich  behaupten,  dass  die  so  charakteristische  Ausfüllungmasse  im  Inneren  der 
Segmente  des  untersuchten  Exemplafes  gar  nicht  klar  zu  sehen  ist. 

Fundort:  Veszprem,  Conchodon-Mergel  am  Jeruzsälemhegy.  —  Unicum 


Familie:  SYCONIDAE  Haeckel,  1872. 

VIII.  genus:  Steinmannia  Waagen  und  Wentzel,  1887. 

Diese  Gattung  wurde  für  zwei  Arten  aus  dem  Salt-Range  von  Waagen  und 
Wentzel  gegründet. 

Die  tonnenförmigen  Segmente  communiciren  nicht  durch  ein  einziges  grös¬ 
seres  centrales  Rohr,  sondern  durch  zahlreiche,  feinere  Canäle,  welche  die  Zwischen¬ 
wandungen  durchbohren.  Eine  Gattung,  mit  welcher  Steinmannia  grosse  Aenlichkeit 
besitzt,  ist  Thaumastocoelia  Steinmann  aus  der  Trias  von  Sct.-Cassian.  Steinmannia 
unterscheidet  sich  durch  gewölbte  Segmentdecken  und  durch  Ausfüllungslamellen 
im  Inneren  der  Segmente,  welche  aber  der  Veszpremer  Form  fehlen.  Doch  nöthi- 
gen  mich  das  ganze  Aussehen,  sowie  die  Wölbung  und  Form  der  Segmente,  diese 
neue  Form  lieber  zu  Steinmannia,  als  zu  Thaumastocoelia  zu  stellen. 

Wie  Waagen  und  Wentzel  schon  hervorgehoben  haben,  treten  die  Trennungs¬ 
linien  der  einzelnen  Segmente  scharf  beim  Anschliffen  vor. 
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13.  Steinmannia  Semseyi  n.  sp. 

Taf.  I,  Fig.  15 — 23. 

Der  Schwamm  ist  entweder  einfach  oder  verzweigt,  cylindrisch,  mehr  oder 
minder  gebogen,  und  besitzt  äusserlich  einige  seichte  Einschnürungen,  welche  den 
inneren  Segmenten  entsprechen. 

Die  ganze  Oberfläche  ist  von  zahlreichen,  kleinen,  tiefen 
Poren  bedeckt.  Eine  Deckschicht  fehlt  gänzlich.  Hier  und  da  finden 
sich  auf  der  Oberfläche  einige  grössere  Oeffnungen  (Taf.  1,  Fig.  15, 
19,  20,  21  a),  welche  einer  noch  nicht  von  der  Decke  geschlosse¬ 
nen  Kammer  angehören. 

Alle  die  Wandungen  sind  von  einer  grossen  Anzahl  kleiner, 
gerade  verlaufender,  unregelmässig  vertheilter  Canäle  durchbohrt, 
welche  die  Kammern  miteinander  und  mit  dem  Aeusseren  in  Ver¬ 
bindung  setzen.  (Taf.  1,  Fig.  22,  23.) 

Wie  schon  gesagt,  kann  die  letzte  Kammer  nach  aussen 
communiciren  vermittelst  einer  grösseren  Oeffnung,  welche  durch  die  noch  nicht 
geschlossene  Wand  geformt  ist.  Fig.  17  und  18  auf  Taf.  1,  sowie  Textfigur  3  zeigen 
die  Sache  in  einfachster  Weise. 

Bemerkenswerth  ist  noch  ein  weiteres  Aussehen  der  Kam¬ 
mern.  In  den  verästelten  Exemplaren  kann  die  Anfangskammer 
nur  eine  oder  auch  beide  Segmentdecken  berühren.  Das  ist  der 
Fall  von  Fig.  27  und  von  Fig.  17  auf  Taf.  I.  Schematisch  ist 
ein  solcher  Fall  auch  in  Textfigur  4  dargestellt.  Im  angeschliffe¬ 
nen  Exemplare  kann  man  leicht  eine  solche  Anfangskammer 
für  ein  centrales  Rohr  einer  Syconide  anschen.  Wäre  ein 
Exemplar  nach  der  punktirten  Linie  in  Textfigur  4  zerbrochen, 
oder  so  wie  es  Fig.  21b  auf  Taf.  I  darstellt,  so  könnte  man 
glauben,  diese  Anfangskammer  eines  neues  Astes  sei  ein  Ccntral- 
rohr  mitten  im  grösseren  Segmente  des  Hauptastes. 

Die  äussere  Form  hat  einige  Aehnlichkeit  mit  Colospongia  dubia;  jedoch  die 
inneren  Merkmale  sind  jene  von  Steinmannia,  abgesehen  vom  Mangel  an  Erfül¬ 
lungslamellen.  Von  den  Salt-Range  Arten  unterscheidet  sich  die  bakony’sche  durch 
das  Fehlen  der  Ausfüllungslamellen,  die  grossen  äusseren  Oeffnungen  und  die 
Form  der  Canäle. 

Diese  schöne  neue  Art  benenne  ich  zu  Ehren  des  hochverdienten  Ehrcn- 
Directors  der  kön.  Ungar.  Geologischen  Anstalt,  Herrn  Andok  von  Semsey. 

Fundort:  Veszprem,  Eisenbahnstrecke  Veszprem — Jutas,  Profil  IV,  Schicht 
a — b.  —  Häufig. 

ix.  genus:  Colospongia  Laube,  1865. 

Die  einzige  Art  der  Gattung,  Colospongia  dubia  Münst.  sp.,  ist  ein  sehr  häu¬ 
figes  Vorkommniss  in  den  Triasschichten  von  St.-Cassian.  Die  Beschreibungen  von 
Zittel1  und  Steinmann'2  sind  ausführlich  und  vollständig,  und  stimmen  vollkommen 
mit  dem,  was  ich  an  bakony'schen  Exemplaren  beobachten  konnte. 


Fig.  4. 

Innerliche  Kammer 
eines  Zweiges  von 
Steinmannia 
Semseyi 
(Schematisirt). 


Fig.  3. 

Letzte  Kammer 
von  Steinmannia 
Semseyi  (Schema¬ 
tisirt). 


1  v.  Zittel:  Studien,  UI,  S.  27  (117). 

2  Steinmann  :  Pharetronenstudien,  S.  172. 
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14.  Colospongia  dubia  Münster  sp. 

Taf.  II,  Fig.  13a — c. 

1841.  Marion  dubium  Münster,  Beiträge,  IV.,  S.  28,  Taf.  I,  Fig.  11. 

1843.  Marion  pertusum  Klipstein,  Beiträge,  S.  282,  Taf.  XIX,  Fig.  14. 

1849.  Arnorphospongia  dubia  d'Orbigny,  Prodrome,  1.,  S.  210. 

1849.  Arnorphospongia  pertusa  d’Orbigny,  Prodrome,  I.,  S.  210. 

1852.  Marion  pertusum  Giebel,  Deutschlands  Petrefakten,  S.  171. 

1865.  Colospongia  dubia  Laube,  Fauna  v.  Sct.-Cassian,  I.,  S.  18,  Taf.  I,  Fig.  16. 
1872.  Celyphia  dubia  Pomel,  Pal.  Prov.  d’Oran,  III.,  S.  230. 

1878.  Colospongia  dubia  Zittel,  Studien  über  fossile  Spongien,  III.,  S.  27. 

1878.  Marion  pertusum  Quenstedt,  Petrefaktenk.,  V.,  S.  549,  Taf.  140,  Fig.  50. 

1879.  Colospongia  dubia  Zettel,  Beitr.,  System  d.  foss.  Spongien,  III.,  S.  22. 

1882.  Colospongia  dubia  Steinmann,  Pharetronenstudien,  S.  172,  Taf.  VI,  Fig.  3. 
1889.  Colospongia  dubia  Wöhrmann,  Cardita-  und  Raibler  Schichten,  Seite  188, 

Taf.  V,  Fig.  1—2. 

Die  Veszpremer  Exemplare  stimmen  volkommen  mit  den  von  Steinmann 
vortrefflich  beschriebenen  aus  Sct.-Cassian  und  von  der  Seeland-Alpe.  Die  Art 
scheint  aber  nicht  sehr  häufig  zu  sein.  Ich  kenne  nur  einige  kugelige,  regelmässig 
gereihte  Segmente,  welche  grösstentheils  mit  einer  höckerigen  und  dichten  Der¬ 
malschicht  bedeckt  sind. 

Fundort:  Veszprem,  Eisenbahnstrecke  Veszprem — Jutas,  Prof.  IV,  Schicht  a — b. 


x.  genus:  Cryptocoelia  Steinmann,  1882. 

Diese  von  Steinmann  auf  ein  einziges  Stück  gegründete  Gattung  unter¬ 
scheidet  sich  wesentlich  durch  das  Fehlen  einer  centralen  Oeffnung;  die  Segmente 
stehen  wie  bei  Thaumastocoelia  nur  durch  die  feinen  Poren  der  Segmentdecken  in 
Verbindung,  und  das  Innere  der  Segmente  ist  durch  solides,  ein  kubisches  Ma¬ 
schenwerk  bildendes  Fasergewebe  ausgefüllt.  Die  Gattung  ist  an  der  Fundstelle 
Seelandalpe  sehr  selten;  auch  für  Veszprem  kann  ich  sie  nur  als  fraglich  angeben. 


15.  Cryptocoelia  (?)  cfr.  7Mteli  Steinmann  sp. 

1882.  Cryptocoelia  Zitteli  Steinmann,  Pharetronenstudien,  S.  176,  Taf.  VIII,  Fig.  1,  2; 
Taf.  VIII,  Fig.  5;  Taf.  IX,  Fig.  4. 

Das  einzige  unvollständige,  schlechterhaltene  Exemplar  unterscheidet  sich  von 
der  Art  der  Seelandalpe  durch  wenig  zahlreiche  Segmente  und  durch  wenig  gewölbte 
Segmentdecke.  Zwischen  den  sehr  entfernt  stehenden  Decken  ist  das  kubische 
Maschenwerk  gut  und  klar  entwickelt. 

Fundort:  Veszprem,  Jeruzsälemhegy.  —  Unicum. 
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xi.  GENUS:  Löczia  nov.  gen. 

Diese  neue  Gattung,  welche  ich  mir  dem  hochverehrten  Professor  v.  Löczy 
zu  widmen  die  Freiheit  nehme,  steht  Cryptocoelici  Steinmann  sehr  nahe;  unterscheidet 
sich  aber  wesentlich  dadurch,  dass  die  Segmente  in  kleinerer  Anzahl  vorhanden 
sind;  solche  Segmente  sind  äusserlich  angedeutet;  innerlich  haben  sie  nicht  eine 
herabgebogene  Form,  sondern  sind  seicht  Af-förmig,  seitlich  gegen  die  Aussenwand 
gebogen,  innerlich  fast  trichterförmig,  so  dass  dieses  Merkmal  wie  eine  Andeutung 
eines  centralen  Rohres  anzusehen  ist.  Das  maschige  Innere  der  Segmente  besteht 
aus  solidem  Fasergewebe.  In  der  Richtung  der  mittleren  Einbuchtungen  der  Seg¬ 
mentwände  sind  die  Fasern  senkrecht  in  einen  Bündel  gegen  die  Oberfläche  gerichtet 
und  anastomosiren  in  regelmässiger  Weise  mit  anderen  der  Oberfläche  parallelen 
Fasern,  so  dass  ein  kubisches  Maschennetz  entsteht.  Seitlich  aber  sind  die  paral¬ 
lelen  Fasern  vorwiegend ;  diese  haben  ebenfalls  einen  seichten  Af-förmigen  Verlauf 
und  anastomosiren  mit  kleineren,  spärlichen,  unregelmässigen,  senkrechten  Fasern. 


16.  Löczia  cryptocoelioides  n,  sp. 

Taf.  I,  Fig.  6 — 8. 

Schwamm  ziemlich  klein  und  vollkommen  von  einer  rauhen,  unregelmässig 
runzligen  und  höckerigen  Deckschicht  umgeben.  Auf  der  Aussenseite  sind  einige 
sehr  unregelmässige  Einschnürungen  angedeutet,  welche  vermuthen  lassen,  dass 
der  Schwammkörper  in  Segmente  abgetheilt  sein  konnte.  Ein  Längsschnitt  zeigt 
sogleich  die  Richtigkeit  einer  solchen  Vermuthung.  Der  Scheitel  ist  abgerundet, 
von  derselben  Deckschicht  bekleidet;  eine  grössere  Oeffnung  fehlt  gänzlich.  Auf 

der  Oberfläche  kann  man  kleinere,  entfernt  stehende  und 
unregelmässig  vertheilte  Poren  sehen.  Grössere  Oeffnungen 
habe  ich  vergebens 

Die  Segmente,  welche  den  Schwammkörper  bilden, 
sind  durch  unvollständige,  vertheilte  Decken  getrennt.  Solche 
Decken  lassen  einen  centralen  Raum  in  ihrer  Mitte  frei, 
welcher  niemals  eigene  Wände  besitzt.  Diese  Segment¬ 
decken  können  entweder  auf  beiden  Seiten  des  Schwam¬ 
mes  sich  befinden,  oder  sind  nur  auf  einer  Seite  ent¬ 
wickelt  (siehe  Taf.  I,  Fig.  6  rechts).  Sie  sind  sehr  unregel¬ 
mässig  breit  und  lang,  und  sie  fallen  auf  der  angeschliffe¬ 
nen  Innenseite  durch  ihre  hellere  Farbe  sogleich  in  die 
Augen.  Alle  die  Segmentdecken  zeigen  eine  leichte  Neigung  gegen  unten  an  ihren 
inneren  Enden ;  sie  kommen  aber  nie  miteinander  in  Berührung,  so  dass  kein 
centrales  Rohr  entsteht,  sondern  nur  ein  centraler,  fast  cylindrischer  Raum.  Dieser 
centrale  Raum  ist  von  zahlreichen,  senkrechten,  gleich  entfernten,  parallelen,  leicht 
gebogenen  Fasern  erfüllt,  welche  durch  weitere,  fast  parallele,  leicht  gegen  unten 
gewölbte  Fasern  durchkreuzt  werden,  so  dass  ein  regelmässiges  Maschenwerk  entsteht. 
Diese  transversalen  Fasern  setzen  beiderseits  im  Centralraume  fort  ;  sie  sind  aber 
hier  unregelmässiger,  wellenförmig  gebogen,  den  Segmentdecken  mehr  oder  minder 


Fig.  5.  Fasern  von  Löczia 
cryptocoelioides  n.  sp. 
(Schematisirt.) 
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parallel,  und  werden  durch  kleinere,  senkrechte,  regelmässige  Fasern  durchsetzt. 
In  Folge  dieses  charakteristischen  Baues  sieht  man  in  dem  Längsschnitt  einen 
centralen  Theil  mit  regelmässigem  kubischen  Maschenwerk,  während  seitlich  die 
transversalen  Fasern  überwiegen,  und  ein  Maschenwerk  mit  unregelmässigen,  ver¬ 
längerten  Kammern  entsteht,  wie  Textfigur  5  zeigt.  Im  Dünnschliff  sieht  man  ein 
dichtes  Gewebe  von  grossen  Fasern,  welches  sich  sehr  deutlich  vom  einfassenden 
Sediment  abhebt. 

Diese  neue  Art  steht  Cryptocoelia  Zitteli  in  dem  inneren  Maschenwerk  ziem¬ 
lich  nahe ;  unterscheidet  sich  aber  sogleich  durch  die  unvollständigen  und  unregel¬ 
mässigen  Segmentdecken  und  den  centralen  Raum. 

Fundort:  Veszprem,  Jeruzsälemhegy.  • —  Unicum. 

XII.  Genus  et  17  species  nov. 

Tat.  I,  Fig.  4 — 5. 

Ich  wage  es  nicht,  einen  neuen  Namen  für  dieses  einzige  Exemplar  vorzu¬ 
schlagen  ;  es  kann  aber  keiner  der  bis  jetzt  bekannten  Gattungen  zugetheilt 
werden. 

Der  kleine,  cylindrische  Schwamm  zeigt  schon  auf  der  Aussenseite  einige 
Einschnürungen,  welche  den  inneren  Segmenten  entsprechen.  Die  Oberfläche  ist 
fein  porös ;  die  kleinen,  unter  einander  gleichen  Poren  fehlen  nur  dort,  wo  eine 
dicke  Deckschicht  den  Schwammkörper  umhüllt.  Ein  Längsschnitt  zeigt  sechs 
innere  Kammern,  welche  aber  nur  in  vier  Etagen  vertheilt  sind.  In  der  Mitte  be¬ 
findet  sich  ein  centraler  Canal,  welcher  anfänglich  gross,  unregelmässig  und  gebo¬ 
gen,  sich  sogleich  spaltet,  so  dass  zwei  parallele  Canäle  bis  fast  an  die  Basis 
reichen;  dort  lösen  sie  sich  in  ein  Bündel  kleinerer  Canälchen  auf.  Zwei  trans¬ 
versale  Canäle,  zwei  Brücken,  stellen  beide  parallele  Röhren  in  Verbindung,  und 
diese  Verbindungscanäle  entsprechen  genau  den  Segmentdecken 

Die  Decken  sind  seitlich  gewölbt,  in  der  Mitte  seicht  eingebogen,  so  dass 
ein  zweilappiger  Durchschnitt  entsteht.  Zahlreiche  grosse,  wellig  gebogene,  ziemlich 
regelmässige,  fächerförmig  gestellte  Canäle  finden  sich  im  Inneren  der  Segmente;  die 
Segmentdecke  ist  von  kleinen  Canälen  durchsetzt,  und  so  auch  die  Aussenseite ; 
so  dass  die  Segmente  miteinander,  mit  den  centralen  Röhren  und  mit  der  Aussen- 
welt  in  Verbindung  stehen.  Auch  grössere,  unregelmässige,  parallel  den  Segment¬ 
decken  gestellte  Canäle  sind  vorhanden. 

Die  Segmentdecke  neigt  sich  gegen  unten  und  nimmt  an  der  Bildung  der 
centralen  Röhren  theil.  Die  Fasern  sind  sehr  fein. 

Diese  Form  scheint  von  grossem  Interesse  zu  sein.  Ich  bedauere  aufrichtig, 
nur  dies  kleine  unvollständige  Exemplar  zur  Verfügung  zu  haben,  welcher  Um¬ 
stand  es  mir  unmöglich  machte,  eingehendere  Untersuchungen  vorzunehmen. 

Fundort:  Veszprem,  Jeruzsälemhegy.  —  Unicum. 

xiii.  GENUS:  Oligocoelia  nov.  gen. 

Die  neue  Gattung  steht  Barroisia  sehr  nahe ;  sie  unterscheidet  sich  aber 
sogleich  durch  Unregelmässigkeit  und  Grösse  der  Kammern.  Das  centrale  Rohr 
hat  auch  einen  verschiedenen  Ursprung,  und  ist  besser  mit  jenem  von  A/ubly- 
siphonella  und  Sebargasia  Steinmann  zu  vergleichen. 

Resultate  der  wissenschaftl  Erforschung  des  Balatonsees.  I.  Bd.  1  Th.  2 
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Trias- Spongien  aus  dem  Bakony. 


18.  Oligocoelia  Zitteli  n.  sp. 

Taf.  I,  Fig.  1 — 3. 

Der  Schwamm  ist  klein,  verkehrt  kegelförmig,  leicht  gebogen,  unten  stark 
verschmälert.  Eine  leichte  poröse  Deckschicht,  welche  von  der  Basis  an  allmählig 
an  Dicke  abnimmt,  überzieht  den  Schwammkörper.  Einige  seichte  Einschnürungen 
auf  der  Oberfläche  entsprechen  nicht  den  inneren  Segmenten,  welche  zahlreicher 
und  unregelmässiger  sind.  Mitten  im  Scheitel  steht  die  grosse  Oeffnung  der  Central¬ 
höhle  ;  diese  ist  gross,  leicht  gebogen,  oben  sehr  erweitert  und  unten  zugespitzt. 
Die  Kammern  Anden  sich  rund  um  das  Centralrohr  und  sind  von  sehr  unregel¬ 
mässiger  Form  und  Grösse.  Die  Segmentdecke  ist  hoch  gewölbt;  sie  neigt  sich 
beiderseits  und  nimmt  so  an  der  Bildung  der  Aussenwand  und  des  centralen 
Rohres  theil.  Das  centrale  Rohr  wird  nun  nicht  durch  zwei  Segmentdecken,  jede 
mit  einer  Hälfte,  eine  obere  und  eine  untere,  gebildet,  sondern  nur  durch  die 
obere  Decke,  deshalb  würde  das  Centralrohr  von  Oligocoelia  mit  jenem  von 
Sebargasia,  Amblysiphonella,  Thalamopora  und  Colospongia  zu  vergleichen  sein. 
Alle  die  Kammern  stehen  miteinander  durch  feine  Canäle  in  Verbindung  ;  solche 
Canäle  finden  sich  auch  in  der  Aussenwand  und  gegen  das  Centralrohr.  Die  Seg¬ 
mente  sind  deutlich  von  einander  getrennt,  und  die  Trennungslinie  sieht  man 
deutlich  im  Schliffe  (Taf.  I,  Fig.  la,  lb).  Hie  und  da  sind  die  Verbindungscanäle 
wellig  gebogen  und  breit  (siehe  Taf.  I,  Fig.  la,  Kammer  d').  Die  Kammern  sind 
vonhöchst  unregelmässiger  Form;  sie  können  wie  eine  kleine  Spalte  aussehen  (Fig.  la, 
Kammern  f  und  h'),  oder  eine  auffallende  Grösse  erreichen  (Fig.  lb,  Kammer  d'). 

Nicht  immer  findet  sich  eine  einzige  Kammer  um  das  centrale  Rohr;  gegen 
die  Basis  sieht  man  im  angeschliffenen  Exemplar  eine  neue  Kammer  (z.  B.  Fig.  lb, 
zwischen  Kammern  g'  und  e ),  so  dass  im  Schnitte  drei  Zellen  zum  Vorschein 
kommen.  Die  Wand  dieser  Kammer  sieht  man  deutlich  gegen  das  Ende  mitten 
im  Centralrohr,  wie  Fig.  la  zeigt.  Weitere  unregelmässig  gestellte  Kammern  kann 
man  sehen  zwischen  den  Kammern  h!  und  g  in  Fig.  lb,  deren  Wände  immer  im 
Centralrohr  (Fig.  la)  zu  finden  sind. 

Man  kann  auch  hier,  wie  schon  Steinmann  bei  Amblysiphonella  erkannte,  nicht 
vollständig  ausgebildete  Kammern  treffen,  so  z.  B.  die  kleine  zwischen  e'  und  f 

gelegene  in  Fig.  lb. 

Man  könnte  fast  glauben,  die 
Kammern  hätten  einen  spiralen  Ver¬ 
lauf  um  das  Centralrohr.  Das  ist 
aber  nicht  der  Fall.  Textfig.  6  zeigt, 
wie  die  unregelmässigen  Segment¬ 
decken  auf  der  von  der  Deckschicht 
befreiten  Oberfläche  verlaufen.  Man 
Fig.  6.  Oligocoelia  Zitteli  n.  sp.  (Schematisirt.)  sieht,  dass  zwei  Segmentdecken  sich 

auch  berühren  können,  und  dort  ist 
natürlich  die  Kammer  nur  als  kleine  Spalte  angedeutet. 

Fundort:  Veszprem,  Jeruzsälemhegy.  —  Unicum. 


Trias-Spongien  aus  dem  Bakony. 
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xiv.  genus:  Amblysiphonella  Steinmann,  1882. 

Diese  Gattung  wurde  bis  jetzt  nur  im  Carbon  von  Sebargas  und  im  Salt- 
Range  gefunden.  Waagen  und  Wentzel1  setzen  als  hauptsächlichen  Unterschied  der 
Gattung  die  Ausfüllung  der  Segmente  durch  feine,  meist  gekrümmte  Lamellen. 
Diese  Ausfüllungen  fehlen  gänzlich  den  Gattungen  Oligocoelict  und  Barroisia,  finden 
sich  aber  bei  Celyphia ,  sowie  weit  regelmässiger  bei  Cryptocoelia  und  Loczya.  Ich 
möchte  behaupten,  dass  diese  Ausfüllung  nun  als  untergeordnetes  Merkmal  anzu¬ 
sehen  ist.  Im  ersten  Augenblicke  glaubte  ich  die  Veszpremer  Formen  zu  Barroisia 
stellen  zu  müssen,  mit  welcher  Gattung  sie  ja  einige  Aehnlichkeiten  haben. 

Die  interessante  Gattung  Barroisia  wurde  bisher  nur  in  der  Kreide  gefunden. 
Steinmann  hat  ganz  genau  die  Unterschiede  zwischen  dieser  Gattung  und  Verticillites 
geschildert.  Barroisia  besteht  aus  ringförmigen  Segmenten,  deren  Grenzen  äusser- 
lich  fast  immer  angedeutet  sind.  Das  centrale  Rohr  entsteht,  nach  Steinmann,  durch 
das  Auswachsen  der  das  centrale  Osculum  umgebenden  Theile  der  Segmentdecke 
nach  oben  und  unten ;  die  gröberen  Canäle  aber,  welche  die  Centralröhre  durch¬ 
setzen,  sind  nur  als  Lücken  aufzufassen.  Das  ist  für  die  beiden  Arten  aus  dem 
Aptien  der  Fall;  in  der  Bakonyer  Art  konnte  ich  aber  eine  solche  Entstehung  des 
Centralrohres  nicht  wahrnehmen,  wesshalb  ich  mich  gezwungen  sah,  die  Form  als 
eine  echte  Amblysiphonella  zu  betrachten.  Nur  die  kleine  Zahl  der  Ausfüllungs¬ 
lamellen  entspricht  nicht  der  Gattungsdiagnose  von  Steinmann  und  Waagen. 

19.  Amblysiphonella  Lörentheyi  n.  sp. 

Taf.  III,  Fig.  1—13. 

Diese  schöne  Art  scheint  in  der  Bakonyer  Trias  häufig  zu  sein.  Ich  habe 
zahlreiche  Exemplare  und  Bruchstücke  sowohl  vom  Jeruzsälemhegy,  als  aus  Profil 
1,  Sch.  li  zur  Verfügung  erhalten,  worunter  einige  verhältnissmässig  riesige  Grösse 
erreichen. 

Der  Schwamm  ist  cylindrisch  und  lang;  die  Basis  kann  entweder  kaum  ver¬ 
schmälert  oder  auch  zugespitzt  (Taf.  III,  Fig.  4)  oder  eingeschnürt  (Fig.  10)  sein  Wie 
bei  anderen  Syconiden  sind  auch  hier  mehrere  Individuen  zu  einem  gemeinsamen 
Stocke  vereinigt.  Die  Individuen  können  entweder  frei  auf  der  gemeinsamen  Basis 
stehen,  oder  sind  eng  miteinander  verwachsen  (Fig.  7).  Auch  können  einige, 
wenngleich  nicht  verwachsen,  parallel  stehen  oder  divergiren,  oder  auch  aus  der 
Basis  eines  grösseren  Individuums  hervorsprossen  und  in  ganz  anderer  Richtung  fort¬ 
setzen  (Fig.  10).  Auf  der  Oberfläche  sind  die  Einschnürungen,  welche  den  Segmenten 
entsprechen,  mehr  oder  minder  ausgeprägt.  Sehr  seicht  sind  z.  B.  diese  Einschnü¬ 
rungen  in  dem  in  Fig.  9  abgebildeten  Exemplare.  Auch  die  Höhe  der  Segmente 
ist  sehr  verschieden,  und  kann  von  einem  Minimum  von  5  mm.  bis  zu  10 — 12  mm. 
reichen. 

Die  Oberfläche  ist  regelmässig  porös;  die  Poren  sind  zahlreich,  tief  ein¬ 
dringend,  und  fast  alle  gleich  geformt  (Fig.  13). 


1  Waagen  u.  Wentzel:  Palaeontologia  indica,  XIII,  Salt  Range  Fossils,  I,  7,  S.  972,  979. 
Calcutta,  1887. 
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Trias-Spongien  aus  dem  Bakony. 


Die  Segmente  sind  in  den  meisten  Fällen  niedrig,  ringförmig,  niedergedrückt 
und  sehr  unregelmässig.  Einige  Kammern  verlaufen  nicht  immer  ganz  um  das  Central¬ 
rohr,  denn  ihre  Decke  geht  oft  in  die  nächste  über,  und  so  wird  die  Kammer 
eine  unvollständige  (Fig.  1).  Die  Segmentdecke  ist  von  zahlreichen  Canälen  durch¬ 
setzt.  Man  sieht  das  ganz  klar  in  Fig.  8,  welche  einen  Schliff  durch  die  Segmente 
vorstellt,  dieser  Schliff  enthält  auch  ein  Stück  der  Decke.  Die  Canäle  finden  sich 
aber  zahlreich  auch  auf  der  Aussenwand,  wie  Fig.  2  und  4  zeigen.  Kleinere,  sehr 
spärliche  Ausfüllungslamellen  kommen  hie  und  da  zum  Vorschein  (siehe  Taf.  III, 
Fig.  2  und  3). 

Das  Centralrohr  entsteht,  wie  bei  allen  Ambly siphoneilen,  dadurch,  dass  der 
innere  Theil  der  Segmentdecken  sich  gegen  abwärts  biegt.  Ich  konnte  nie,  wie  in 
beiden  schon  bekannten  Barroisia- Arten,  eine  Biegung  der  Seg¬ 
mentdecke  nach  oben  erkennen.  Es  scheint  im  Gegentheil,  dass 
die  Decke  eines  jeden  Segmentes  solange  nach  unten  wächst, 
bis  sie  an  die  Decke  des  vorhergehenden  Segmentes  stösst. 
Die  Canäle,  welche  die  Kammern  mit  dem  Centralrohr  in 
Verbindung  setzen,  sind,  wie  bei  Sebargasia,  grösser  und  weni¬ 
ger  zahlreich  als  die  vorherbeschriebenen.  Ein  interessantes  Stück 
vom  Jeruzsälemhegy,  welches  in  Fig.  5  —6  abgebildet  ist,  stellt 
ein  inneres  Modell  dar.  Das  Centralrohr  ist  gross,  unregelmässig 
und  führt  zahlreiche  kleine  Fortsätze,  welche  die  Canäle  reprä- 
sentiren.  Die  Segmente  sind  als  Ringe  erhalten  ;  die  Canäle 
zwischen  den  Segmenten  und  das  Centrahlrohr  sind  auch  hier  als  zahlreiche,  kleine, 
cylindrische  Fortsätze  erhalten. 

Eine  auf  das  mir  vorliegende  Material  gestützte  Restauration  des  Schwam¬ 
mes  ist  in  Textfigur  7  abgebildet. 

Das  Skelet  besteht  aus  einer  grossen  Anzahl  von  groben,  unregelmässigen, 
ca.  0T — 06  mm.  dicken  Fasern,  welche  sich  stark  vom  umschliessenden  Sediment 
abheben.  Zunächst  dem  Gestein  sind  die  Fasern  heller  als  gegen  das  Innere,  wo 
sie  eine  krystalline  Struktur  und  ein  dunkleres  Aussehen  annehmen. 

Die  Salt-Range  Art  Ambly siphonella  vesiculosa  Waag,  u,  Wentz.1  steht  der 
neuen  Art  ziemlich  nahe,  lässt  sich  aber  sofort  durch  Höhe  und  Ausfüllung  der 
Segmente  unterscheiden. 

Fundort:  Veszprem,  Jeruzsälemhegy  und  Eisenbahnstrecke  Veszprem — jutas, 
Profil  I,  Schicht  h.  —  Häufig. 


Fig.  7. 

Ambly  siphonella 
Lörentheyi  n.  sp. 
(Rcstaurirt.) 


20.  Amblysißhonella  n.  sp. 

Taf.  II,  Fig.  11—13. 

Das  einzige  untersuchte  Exemplar  ist  ein  angeschliffenes  Bruchstück  von 
etwa  13  mm.  Eänge  und  9  mm.  Breite,  welches  völlig  ungenügend  ist,  um  eine 
komplete  Diagnose  für  eine  neue  Art  darauf  zu  gründen. 

Die  Segmente  sind  auf  der  Oberfläche  fast  nicht  angedeutet  und  stehen  ziem¬ 
lich  entfernt  und  in  unregelmässigen  Distanzen  von  einandex  Im  Inneren  der  Seg¬ 
mente  sind,  wie  bei  allen  Ambly siphonellen,  Ausfüllungslamellen  vorhanden  (siehe 


1  Waagen  u.  Wentzel  :  Palaeontologia  indica,  XIII,  Salt-Range  Fossils,  I,  7,  S.  973,  T.  122,  Fig.  1. 
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Taf.  II,  Fig.  11b,  11c).  Die  Oberfläche  hat  kleine,  rundliche,  untereinander  fast  gleiche, 
unregelmässige,  nicht  sehr  zahlreiche  Poren.  Ein  Centralrohr  ist  warscheinlich  vor¬ 
handen,  denn  man  kann  die  innere  Wand  desselben  sehen,  ohne  dass  es  möglich 
ist,  etwas  über  eine  Form  zu  erfahren.  Zahlreiche  feinere  und  grössere  Canäle 
setzen  die  Segmente  miteinander,  mit  dem  Centralrohr  und  mit  der  Aussenwelt 
in  Verbindung.  Das  Stück  ist  von  einer  Ceriopora  überzogen,  deren  grosse  runde 
Oeffnungen  scharf  auf  der  Oberfläche  sichtbar  sind.  Die  Oeffnungen  stehen  mit 
grossen,  runden  Canälen  in  Verbindung,  welche  bis  in  die  Mitte  des  Schwamm¬ 
körpers  reichen,  und  hier  als  runde  Durchschnitte  sichtbar  sind  (Taf.  II,  Fig.  11a). 
Die  Wand  des  Centralrohres  wird  durch  die  Ceriopora  zerstört.  Ich  bedaure,  nur 
das  kleine  Bruchstück  zur  Verfügung  gehabt  zu  haben;  es  schien  mir  aber  inte¬ 
ressant  genug,  um  abgebildet  und  beschrieben  zu  werden. 

Fundort:  Veszprem,  Jeruzsälemhegy  —  Unicum. 


ERGEBNISSE. 


Die  Spongienfauna  der  Bakonyer  Trias  ist,  wie  wir  gesehen  haben,  ziemlich 
reich  und  besitzt  eine  stattliche  Anzahl  neuer  Formen,  welche  unsere  Kenntnisse 
über  Triasspongien  wesentlich  erweitern. 

In  folgender  Tabelle  sind  neben  den  Veszpremer  Fundstellen  auch  einige 
der  alpinen  Triasschichten  angegeben. 

Von  diesen  20  Formen  sind  nur  15  specifisch  bestimmbar.  Acht  sind  neue 
Arten,  so  dass  nur  sieben  bekannte  Arten  übrig  bleiben,  worunter  drei  als  frag¬ 
lich  angegeben  sind. 

Das  Brachiopoden-Conglomerat  von  Cserhät  lieferte  zwei  bekannte  Arten, 
Himatella  milleporata  v.  Münst.  und  Peronidella  Loretzi  Zitt.  Die  erste  ist  eine 
echte  Cassianer  Art;  die  zweite  stammt  aus  dem  Schlerndolomit. 

Profil  IV,  Sch.  a  an  der  Eisenbahnstrecke  Veszprem  — Jutas  lieferte  Lciospongia 
cjr.  radiciformis  v.  Münster  und  Colospongia  dubia  Münster;  die  erste  kommt  in 
St.-Cassian  (mittl.  Zone)  und  an  der  Seelandalpe,  die  zweite  nur  an  der  Seeland¬ 
alpe  und  in  dem  Schlerndolomit  vor.  Die  Lciospongia  aff.  subcariosa  v.  Münster 
vom  Jeruzsälemhegy  ist  eine  echte  Cassianer  Form. 

Aus  dem  Conchodon-Mergel  des  Jeruzsälemhegy  stammt  Celyphia  submar- 
ginata  v.  Münster,  welche  ich  von  der  Cassianer  Art  nicht  zu  trennen  vermag. 

Endlich  ist  Cryptocoelia  cfr.  Zitteli  Steinmann  vom  Jeruzsälemhegy  an  der 
Seelandalpe  gefunden  worden. 


22 


Tr  ins-  S pon  giert  aus  dem  Balcony. 


Name  des  Schwammes 

Jeruzsälemhegy 

Jeruzsälemhegy 

Conchodon-Mergel 

Cserhät 

Eisenbahnstrecke  j| 

Profil  I,  Schicht  e  j 

Eisenbahnstrecke 

Profil  I,  Schicht  h 

Eisenbahnstrecke  jj 

Prof.  IV,  Sch.  a — b  g 

Sct.-Cassian  (mittlere 

Zone) 

Seeland-Alpe 

Schlerndolomit 

1. 

Pharetronidae. 

Himatclla  milleporata  Münster  sp. . 

+ 

+ 

2. 

Oculospongia  ?  sp.  ind . 

+ 

3. 

Peronidella  sp.  ind.  . 

+ 

4. 

Peronidella  sp.  n . 

+ 

5. 

Peronidella  Loretzi  Zittel . 

— 

— 

+ 

— 

— 

— 

— 

— 

4- 

6. 

Corynella  Rauffi  n.  sp . 

|  + 

7. 

Myrmecidium  (?)  Hindei  n.  sp.  . 

+ 

— 

— 

— 

— 

— 

— 

— 

8. 

Leiospongia  reticularis  Münster  sp. 

— 

— 

— 

+ 

— 

— 

4- 

4~ 

? 

9. 

Leiospongia  cfr.  radiciformis  Münst.  . 

— 

— 

— 

— 

— 

+ 

4- 

4- 

10.  Leiospongia  aff.  subcariosa  Münster  . 

+ 

— 

— 

— 

— 

— 

4- 

— 

— 

11. 

Leiospongia  ILornigi  n.  sp . 

+ 

_ 

— 

-- 

— 

— 

— 

— 

— 

12. 

Celyphia  submarginata  Münster  sp. 

— 

+ 

— 

— 

— 

— 

4- 

— 

— 

13. 

Syconidae. 

Steinmannia  Semseyi  n.  sp . 

~b 

14. 

Colospongia  dubia  Münster  sp.  . 

+ 

— 

4- 

+ 

15. 

Cryptocoelia  cfr.  Zitteli  Steinmann  . 

+ 

4- 

— 

16. 

Löczia  cryptocoehoid.es  n.  gen.  et  sp.  . 

+ 

17. 

Nov.  genus  et  species . 

+ 

18. 

Oligocoelia  Zitteli  n.  gen.  et  sp. 

+ 

— 

19. 

Amblysiphonella  Lörenthcyi  n.  sp.  , 

+ 

— 

— 

— 

4~ 

— 

— 

— 

— 

20. 

Amblysiphonella  n.  sp. . 

+ 
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TAFELERKLÄRUNG. 

Tafel  I. 


Fig.  1—3.  Oligocoelia  Zitteli  Vin.  —  Veszprem,  Jeruzsälcmhegy.  Seite  18. 
la.  lb  Angeschliffene  Innenseiten  des  Schwammes.  Vergrössert. 

2.  Exemplar  in  natürlicher  Grösse. 

3a.  Schliff  oberhalb  A-B  in  Fig.  la.  Vergrössert. 

3b.  Schliff  unterhalb  A- B  in  Fig.  lb.  Vergrössert. 

Fig.  4 — 5.  Nov.  genus  et  species.  —  Veszprem,  Jeruzsälemhegy.  Seite  17. 

4.  Exemplar  in  natürlicher  Grösse. 

5a,  5b.  Angeschliffene  Innenseiten  des  Schwammes.  Die  weissen  Theile 
sind  das  Innere  der  Canäle.  Die  Skeletfasern  sind  schwarz  gezeichnet. 
Vergrössert. 

Kig.  6 — 8.  Loczia  cryptocoelioides  Vin.  —  Veszprem,  Jeruzsälemhegy.  Seite  16. 

6.  Angeschliffene  Innenseite.  Vergrössert. 

7.  Exemplar  in  natürlicher  Grösse. 

8.  Fasern  in  100-facher  Vergrösserung. 

Fig.  9-  10.  Myrmecidiüm  (?)  Hindei  Vin.  —  Veszprem,  Jeruzsälemhegy.  Seite  10. 

9.  Angeschliffene  Innenseite.  Vergrössert. 

10.  Exemplar  in  natürlicher  Grösse. 

Fig.  1 1.  Oculospongia  (?)  sp.  ind.  —  Veszprem,  Jeruzsälemhegy.  Seite  6. 

11a,  11b.  Exemplar  von  oben  und  von  der  Seite  gesehen.  Vergrössert. 
Fig.  12.  Peronidella  sp.  ind.  —  Veszprem,  Jeruzsälemhegy.  Seite  7. 

12a,  12b.  Exemplar  von  der  Seite  und  von  oben  gesehen.  —  Nat.  Grösse. 
Fig.  13.  Himatclla  milleporata  v.  Münster  sp.  —  Veszprem,  Cserhät.  Seite  6. 

13a,  13b.  Exemplar  von  oben  und  von  der  Seite  gesehen.  Vergrössert. 
Fig.  14.  Celypia  submarginata  v.  Münster  sp.  —  Veszprem,  Conchodonmergel 
des  Jeruzsälemhegy.  Natürliche  Grösse.  Seite  13. 

Fig.  15 — 23.  Steinmannia  Semseyi  Vin.  —  Profil  IV,  Sch.  a — b.  Natürliche  Grösse. 
Seite  14. 

15.  Verzweigtes  Exemplar  mit  Oscula. 

1 6 — 18.  Angeschliffene  Innenseiten. 

19a.  Exemplar  mit  grösseren  Oscula. 

19b.  Dasselbe.  Angeschliffene  Innenseite. 

20.  Exemplar  mit  Osculum. 

21a.  Vereinzeltes  Exemplar  mit  kleinem  Osculum. 

21b.  Dasselbe.  Angeschliffene  Innenseite. 

22.  23.  Angeschliffene  Innenseiten  der  Exemplare  in  Fig.  15,  beziehungs¬ 
weise  20  abgebildet. 
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TAFELERKLÄRUNG. 

Tafel  II. 


Fig.  1 — 4.  Corynella  Raujfi  Vin.  —  Veszprem,  Jeruzsalemhegy.  Seite  8. 

1.  Angeschliffene  Innenseite.  Vergrössert. 

2.  Exemplar  in  natürlicher  Grösse. 

3.  Fasern  in  100-facher  Vergrösserung. 

4.  Stück  der  Oberfläche.  Vergrössert. 

Fig.  5.  Peronidella  n.  sp.  —  Veszprem,  Jeruzsalemhegy.  Seite  7. 

5a.  Exemplar  von  der  Seite  gesehen.  Natürliche  Grösse. 

5b.  Dasselbe  von  oben  gesehen.  Natürliche  Grösse. 

Fig.  6.  Leiospongia  sp.  (aff.  subcariosa  v.  Münst.  sp.)  —  Veszprem,  Jeruzsälem- 
hegy,  Vergrössert.  Seite  12. 

Fig.  7 — 10.  Leiospongia  reticularis  v.  Münster  sp.  Profil  I,  Sch.  e.  Seite  11. 

7.  Exemplar  von  oben  gesehen.  Vergrössert. 

8.  Dasselbe  von  der  Seite,  angeschliffen.  Vergrössert. 

9.  Angeschliffene  Innenseite.  Vergrössert. 

10.  Stück  der  Oberfläche.  Vergrössert. 

Fig.  11  — 13.  Amblysiphonella  (?)  n.  sp.  —  Veszprem,  Jeruzsalemhegy.  Seite  20. 

lla.  Angeschliffene  Innenseite  mit  Ceriopora- Canäle.  Vergrössert. 

llb.  Angeschliffenes  Durchschnitt  mit  Ausfüllungslamellen.  Vergrössert. 

llc.  Angeschliffene  Innenseite  mit  Ausfüllungslamelle.  Vergrössert. 

12.  Exemplar  in  natürlicher  Grösse. 

13.  Stück  der  Oberfläche.  Vergrössert. 

Fig.  14.  Colospongia  dubia  Münster.  Prof.  IV,  Schicht  a — b.  Natürl.  Grösse.  Seite  15. 
Fig.  15  — 16.  Leiospongia  Hornigi  Vin.  —  Veszprem,  Jeruzsalemhegy.  Seite  12. 

15.  Exemplar  von  der  Seite.  Vergrössert. 

16.  Angeschliffenes  Stück  der  Innenseite.  Vergrössert. 

Fig.  17  — 19.  Leiospongia  cfr.  radiciformis  Münster.  Prof.  IV,  Schicht  a — b.  Seite  11. 

17.  Exemplar  von  der  Seite.  Vergrössert, 

18.  Angeschliffenes  Durchschnitt.  Vergrössert. 

17.  Angeschliffenes  Längsschnitt.  Vergrössert. 
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TAFELERKLÄRUNG. 

Tafel  III. 

Fig.  1  — 13.  Amblysiph'onella  Lörentheyi  Vin. — Veszprem,  Jeruzsälemhegy.  Seite  1 9. 

1,  2.  Schnitt  durch  die  Decken  der  Kammern,  neben  der  Aussenseite. 

3.  Schnitt  durch  das  centrale  Rohr. 

4.  Ein  ausgewittertes  Exemplar  mit  Decken  und  Mauer. 

5.  Modell  mit  centralem  Rohr  und  unregelmässigen  Kammern. 

6.  Dasselbe  verkehrt,  um  das  feinere  Canal  System  zu  zeigen. 

7.  Zwei  zusammengesetzte  Personen,  von  oben  gesehen. 

8.  Angeschliffenes  Durchschnitt. 

9.  Stück  eines  Exemplares  von  der  Seite  gesehen. 

10.  Basalportion  eines  kleineres  Exemplares,  mit  Sprosse. 

lla.  Bruchstück  einer  Kammer  von  oben  gesehen  (Modell). 

llb.  Dasselbe  von  unten. 

Fig.  1 — 11  sind  sämmtlich  in  natürlicher  Grösse  gezeichnet. 

12.  Fasern  in  25-facher  Vergrösserung. 

13.  Stück  der  Oberfläche.  Vergrössert. 
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N^ACHDEM  ich  im  Jahre  1901  meine  beiden  Abhandlungen1  über 
einige  Triasfossilien  des  Bakony  abgeschlossen  hatte,  war  mir 
weiteres  Material  zur  Verfügung  gestellt  worden,  in  welchem  ich  auch 
einige  wichtige  Formen  zu  bestimmen  vermochte. 

Leider  musste  ich  auf  eine  sofortige  Bearbeitung  des  Materials  ver¬ 


zichten,  da  die  Gründung  und  Leitung  des  geologischen  Laboratoriums 
an  der  hiesigen  landwirtschaftlichen  Hochschule  mir  fast  keine  Zeit  für 
palaeontologische  Studien  übrig  Hess. 

So  kann  ich  erst  jetzt,  sechs  Jahre  nach  meiner  ersten  Arbeit, 
über  Fossilien  des  Bakony  einige,  nicht  alle,  neue  und  interessante 
Formen  beschreiben. 

Abbildungen  und  Photographien  wurden  von  mir  selbst  ausgeführt ; 
da  die  Dünnschliffe  sich  dazu  eigneten,  habe  ich  in  den  meisten  Fällen 
die  Stücke  photographiert.  Die  Abbildungen  wurden  mit  Benützung 
einer  AßBE’schen  Camera  ausgeführt,  und  dann  durch  Photographie 
reproduziert,  ev.  auch  verkleinert. 

Bevor  ich  nun  zur  Beschreibung  der  Arten  schreite,  drängt  es 
mich,  den  Herren  Prof.  L.  v.  Löczv  und  G.  H.  Hinde  meinen  besten 
und  aufrichtigsten  Dank  auszusprechen  ;  dem  ersteren  für  die  Liebens¬ 
würdigkeit,  welche  er  mir  gegenüber  immer  bewiesen  hat  ■  dem  letzteren 
für  seine  liebenswürdigen  Winke,  die  neue  Hexactinellide  betreffend. 

Perugia,  K.  landwirtsch.  Hochschule,  1.  Juli  1907. 


1  Trias-Spongien  aus  dem  Bakony.  —  Trias-Tabulaten,  Brvozoen  und  Hydrozoen  aus  dein 
Bakony.  —  Budapest,  1901. 
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BESCHREIBUNG  DER  ARTEN. 

SPONGIA. 

SILICEA  Gray  1867. 

HEXACT  INELLIDA  Schmidt  1870. 

D1CTYONINA  Zittel  1877. 

Craticularidae  Rauff  1894. 

Gen.  Triadocoelia  n. 

Ein  kleiner  Schwamm  von  geringer  Grösse,  welcher  zwischen  weit  auffälli¬ 
gerem  Material  von  Calcispongien  gemischt  stand,  erwies  sich,  nach  eingehenderem 
Studium,  als  ein  sehr  interessantes  Stück,  da  es  sich  als  erste  gut  erhaltene  tria- 
dische  ITexactinellide  herausstellte. 

Da  dieses  Stück  keiner  der  bekannten  Gattungen  zugesellt  werden  konnte, 
sah  ich  mich  genötigt,  einen  neuen  •  Gattungsnamen  in  Anwendung  zu  bringen. 
Jedoch  bloss  in  provisorischer  Weise,  da  die  erhaltenen  Merkmale  nicht  genügen, 
die  neue  Gattung  gründlich  zu  unterscheiden,  kann  man  doch  kein  ausgeprägtes 
Kanalsystem  wahrnehmen,  so  dass  die  Gattungsdiagnose  leider  unvollkommen 
bleiben  muss. 

Triadocoelia  steht  Verrucocoelia  Etall.  (nach  Zittel)  ziemlich  nahe  und  kann 
deshalb  bei  den  Craticularidae  Rff.  Platz  finden.  Die  äussere  Form  und  der 
Skelettbau  erinnern  sehr  an  Craticulariden  :  nur  das  Vorhandensein  von  übrigens 
äusserst  seltenen  Kreuzungsknoten,  welche  als  Lychniske  (Taf.  I,  Fig.  10,  11) 
gedeutet  werden  können,  spricht  dagegen.  Die  meisten  Kreuzungsknoten  sind 
aber  undurchbohrt,  so  dass  Lychniske  nur  als  Ausnahme  Vorkommen. 

Triadocoelia  magyara  n.  f. 

(Taf.  I,  Fig.  1 — 12,  Taf.  II,  Fig.  1  a — e.) 

Schwamm,  keulenförmig,  dick,  wenig  verlängert,  so  dass  die  Breite  grösser 
ist,  als  die  Höhe.  Die  beobachteten  Dimensionen  von  Höhe  X  Breite  sind 
16  X  21'5  mm.  Seitenränder  unregelmässig,  da  der  eine  konvex,  der  andere 
dagegen  konkav  ist  (Taf.  I,  Fig.  Ab).  Basis  unvollkommen  erhalten  ;  eine  Ver¬ 
schmälerung  ist  jedoch  deutlich  zu  erkennen.  Scheitel  rundlich,  wenig  ovalisiert  ; 
beide  Durchmesser  sind  21  und  2T5  mm.;  seitlich  flach  gewölbt. 

Ein  kleiner,  wenig  eingesenkter  Paragaster,  dessen  Tiefe  und  Breite  resp. 
T5  und  4  mm  betragen,  steht  in  der  Mitte  des  Scheitels  (Taf.  1,  Fig.  4a).  Man 
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kann  im  Paragaster  keine  Postica  erkennen,  auch  sieht  man  keine  radialen  Strei¬ 
fungen.1 

Die  Oberfläche  ist  rauh,  unregelmässig,  mit  kleinen,  groben,  hökerähnlichen 
Erhebungen  versehen,  ohne  Furchen  und  hie  und  da  von  einem  glatten  Epithek 
überzogen.  (Taf.  I,  Fig.  5 a.) 

Die  innere  Struktur  ist  ziemlich  gut  erhalten  ;  leider  ist  das  Kanalsystem 
durch  die  Fossilisation  sehr  angegriffen  und  auch  isolierte  Spicula  sind  im  Der¬ 
malskelett  sehr  selten. 

Isolierte  Spicula  (Taf.  II,  Fig.  1  a — e). 

Isolierte  Spicula  sind  sehr  selten  vorhanden.  Man  wäre  geneigt,  einige  län¬ 
gere,  nadelförmige  Elemente  als  isolierte  Spicula  zu  betrachten.  Ein  eingehenderes 
Studium  jedoch  zeigt,  dass  diese  nur  Reste  des  inneren  Kanalsystems,  des  durch 
Fossilisation  untergegangenen  Spiculargerüstes  sind.  Echte  isolierte  Spicula  finden 
sich  hie  und  da,  obschon  sehr  spärlich  und  zwar  ausschliesslich  in  der  äusseren 
dermalen-Schicht.  Ich  konnte  ein-  und  dreiaxige  Spicula  unterscheiden. 

Einaxige  Spicula  (Taf.  II,  Fig.  1  a — c). 

Drei  Formen  des  monactinen  Rhabd  sind  vorhanden  ;  und  zwar  ein  Amphityl, 
ein  Amphiox  und  ein  Sigmatoid. 

Das  Amphityl  (Taf.  II,  Fig.  1  a)  ist  ein  leichtgebogenes,  kurzes,  dickes 
am  beiden  Enden  stark  angeschwollenes  Spicularelement,  dessen  Länge  022  mm 
beträgt.  Ein  Kanal  ist  leider  nicht  mehr  zu  sehen. 

Das  Amphiox  (Taf.  II,  Fig.  1  b)  ist  schlank,  mehrmals  leicht  gebogen,  an 
beiden  Enden  allmählich  zugespitzt :  es  hat  eine  Länge  von  ebenfalls  022  mm 
Man  kann  auch  in  diesem  keine  Spur  eines  inneren  Kanals  wahrnehmen. 

Das  Sigmatoid  (Taf.  II,  Fig.  1  c)  sieht  einem  unregelmässigen  Haken 
ziemlich  ähnlich.  Am  oberen  Ende  ist  es  schwach,  am  unteren  jedoch  stark  zurück¬ 
gebogen.  Beide  Enden  sind  zugespitzt.  In  der  Mitte  des  Sigmatoids  kann  man 
eine  kleine  Anschwellung  wahrnehmen.  Da  auch  hier  kein  Kanal  sichtbar  ist, 
bleibt  es  unentschieden,  ob  diese  Anschwellung  auf  Diactin  deutet.  Das  Sigmatoid 
hat  eine  Höhe  von  0165  mm. 

Triaxile  Spicula  (Taf.  II,  Fig.  Id — e). 

Von  den  zierlichen  Triaxonen  konnte  ich  nur  zwei  Exemplare  finden  und 
zwar  beide  Pentactinen. 

Von  den  Strongylpentactin  (Taf.  II,  Fig.  1  d)  konnte  ich  nur  drei 
Arme  sehen,  und  zwar  das  mittlere  und  zwei  der  nach  unten  gerichteten  Cladisken. 
Beide  im  Hinterteil  des  Pentactin  befindlichen  Arme  wurden  infolge  des  Schliffes 
abgeschnitten.  Das  mittlere  Cladisk  ist  glatt,  die  unteren  sind  mit  kleinen,  unregel¬ 
mässigen,  mehr  oder  weniger  zugespitzten  Dornen  besetzt.  Deutlich  sichtbar  ist 
der  innere  Kanal. 

Das  Strongylpentactin  ist  ziemlich  gross;  das  mittlere  Cladisk  hat  eine  Höhe 
von  0173  und  eine  Breite  von  0037  mm.  Die  unteren  haben  je  eine  Länge  von 
0'117  mm. 

Das  Oxypentactin  (Taf.  II,  Fig.  le)  ist  kleiner ;  seine  Höhe  beläuft  sich 
auf  016  mm.  Es  ist  ganz  glatt,  allmählich  zugespitzt  und  führt  noch  ein  Rudiment 
des  sechsten  Armes.  Auch  im  Oxypentactin  ist  der  Kanal  deutlich  sichtbar. 


1  Die  Streifung  am  Scheitel  (Taf.  I,  Fig.  4a)  ist  durch  Reibung  entstanden. 
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Skelett-Struktur.  Das  Skelett-System  der  Triadocoelia  magyara  ist  nicht 
immer  sehr  günstig  erhalten.  Nur  hie  und  da  und  besonders  an  den  Kreuzungs¬ 
knoten  kann  man  ein  klares  Bild  über  die  Beschaffenheit  des  Skelettes  erhalten. 

In  den  meisten  Fällen  ist  das  Spicularsystem  verschwunden.  Die  mehr  oder 
weniger  regelmässige,  feinmaschige  Struktur  jedoch  tritt  fast  überall  deutlich  her¬ 
vor.  In  den  meisten  Schliffen  sieht  man  die  Maschen  weiss  hervortreten,  da  an 
der  Stelle  der  verschwundenen  kieseligen  Skelettelemente,  weisser  Kalkspat  vorhan¬ 
den  ist.  (Taf.  I,  Fig.  2,  6,  12.) 

Kreuzungsknoten  sind  im  allgemeinen  ziemlich  gut  erhalten,  und  zwar  ganz 
besonders  in  den  äusseren  Teilen  des  Schwammes.  Diese  Kreuzungsknoten  sind 
fast  immer  undurchbohrt.  Nur  ein  laternenähnlicher  Kreuzungsknoten,  welcher  wohl 
als  ein  Lychnisk  gedeutet  werden  könnte,  wurde  gesehen  (Taf.  I,  Fig.  10,  11). 
Dieses  angebliche  Lychnisk  ist  isoliert  und  kommt  mit  keinem  anderen  Exactin  in 
Berührung,  da  die  nahestehenden  Spicula  verschwunden  sind.  Es  bleibt  deshalb 
unentschieden,  ob  dieses  Lychnisk  wirklich  vereinzelt  steht. 

Das  Lychnisk  misst  eine  Höhe  von  0'266  mm,  ist  ebenso  breit  und  zeigt 
ein  deutliches  Kanalsystem. 

Die  undurchbohrten  Exactine  schmelzen  mehr  oder  weniger  regelmässig 
ineinander  (Taf.  I,  Fig.  1,  8,  9);  man  sieht  öfters  deutlich  (Taf.  I,  Fig.  7),  wie  die 
Kanäle  blind  enden  und  deshalb  ganz  von  einender  getrennt  und  selbständig  stehen. 

Auffallend  sind  einige  längere  Kanäle,  welche  mehrere  Maschen  durchqueren 
(Taf.  I,  Fig.  1,  2). 

Das  ganze  Gerüst  hat  eine  charakteristische  kleinmaschige  Struktur.  Die  Maschen 
sind  durch  einen  interspicularen  Raum  von  meistens  03  mm  getrennt. 

Die  Maschenstruktur  ist  gegen  die  Oberfläche  sehr  regelmässig  (Taf.  I,  Fig. 
2,  3,  6,  12),  da  durch  die  Verschmelzung  der  regulären  Exactine  ein  typisches 
kubisches  Gitterwerk  entsteht. 

Die  inneren  Teile  des  Skelettes  verlieren  allmählich  diese  Regelmässig¬ 
keit  (Taf.  I,  Fig,  1,  7,  9,  10). 

Triadocoelia  magyara  unterscheidet  sich  deutlich  durch  äussere  Form  und 
Struktur  von  den  bisher  gekannten  Arten. 

Für  diese  neue  Art  ist  besonders  die  abgedruckte  Form  und  die  Kürze  der 
Cladisken  des  Exactins,  aus  welchem  die  dichte  feinmaschige  Spicularstruktur  her¬ 
vorgeht,  charakteristisch.  Einige  schon  bekannte  Arten  können  trotzdem  mit  Tria¬ 
docoelia  magyara  verglichen  werden. 

So  z.  B.  ähnelt  die  neue  Art  durch  ihre  allgemeine  Struktur  der  Verrucocoelia 
Widborni  Sollas,  welche  Hinde  1  beschrieben  und  abgebildet  hat.  Auch  mit  Verru¬ 
cocoelia  elegaus  Sollas  2  kann  man  einige  Ähnlichkeit  finden. 

Hinsichtlich  der  Spicularstruktur  aber  wäre  es  richtiger,  die  neue  Art  mit 
Tremadictyon  reticulatum  Gdfss.1 2 3  zu  vergleichen 

Veszprem,  Jeruzsälemhegy.  —  Unicum. 


1  Hinde  G.  J.  A  Monograph  of  the  British  fossil  Sponges  ;  III.  Palaeontographical  Society 
Vol.  XL VII,  1893,  pag.  200,  tab.  XI,  Fig.  2a. 

2  Hinde  G.  J.  Ibidem ,  pag.  201,  Tab.  XI,  Fig  3  a. 

3  Hinde  G.  J.  Ibidem ,  pag.  196,  Tab.  X,  Fig.  3. 
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CALCAREA  Gray  1867. 

DIALYTINA  Rauff  1893. 

PHARETRONIDAE  Zittel  1898. 

Corynella  Zittel  1898. 

Corynella  Ritae  n.  f. 

(Taf.  II,  Fig.  2 — 5.  und  Textfig.) 

Nur  ein  Exemplar  dieser  Form  liegt  mir  vor,  welches  eine  Höhe  von  34  mm 
und  eine  Breite  von  44'5  mm  misst. 

Der  Schwamm  ist  kegelförmig,  unregelmässig.  Die  Basis  ist  abgeflacht,  in 
seiner  Breite  allmählich  verringert ;  man  kann  aber  nicht  von  einem  Stiele  reden. 

Scheitel  flach  gewölbt  mit  einem  grösseren,  seichten,  nicht  gestrahlten, 
exzentrischen  Osculum ;  ein  kleineres  befindet  sich  mehr  gegen  den  Rand  (Text¬ 
figur  1).  An  der  Aussenseite  (Taf.  II,  Fig.  2a)  steht  noch  ein  kleines  Osculum, 
welches  auf  einem  rundlichen  Höker  sitzt. 

Eine  glatte,  unregelmässig  dicke  Deck¬ 
schicht  breitet  sich  über  die  Basis  und  der 
äussere  Wänden  aus.  Auf  dem  Scheitel  ist  nur 
ausnahmsweise  eine  solche  Schicht  vorhanden. 

In  den  Lücken  der  Deckschicht,  hie  und 
da  auch  auf  der  seitlichen  Oberfläche,  am 
Scheitel  fast  überall,  sieht  man  kleine  rundliche, 
ziemlich  regelmässige  Poren.  Auch  Skelettele¬ 
mente,  welche  zum  Teil  verkieselt  sind,  treten 
an  der  Oberfläche  vor. 

Paragaster  trichterförmig,  sehr  seicht,  da 
es  sich  sogleich  in  einem  Bündel  von  kleineren  kürzeren  Kanälchen  auflöst,  welche 
eines  nach  dem  anderen  in  losen,  unregelmässigen  Haufen  angereiht  bis  an  das 
Ende  des  Schwammkörpers  reichen. 

Kanalsystem  mächtig  und  scharf  entwickelt ;  es  entspricht  Rauff's  sechstem 
Typus  (Textfigur).  Die  Epirrhysen  sind  ziemlich  zahlreich,  fast  immer  einzeln, 
hie  und  da  dichotom  ;  sie  stehen  fast  regelmässig  entfernt  und  sind  mehr  oder 
weniger  in  den  Schwammkörper  eingesenkt.  Viel  zahlreicher  sind  die  Aporrhysen. 
Sie  verlaufen  parallel  und  sind  mehr  oder  weniger  breit:  reichen  aber  alle  von 
der  Aussenseite  bis  zum  Paragaster.  Sie  biegen  sich  in  der  Nähe  der  beiden 
Paragaster,  welche  durch  den  Schliff  (Textfigur)  durchschnitten  werden.  Die 
Aporrhysen  sind  gegen  die  Scheitelgegend  häufiger,  jedoch  enger.  Im  angeschlif¬ 
fenen  Querschnitt  sieht  man  auf  der  einen  Seite  die  Epirrhysen  stärker  hervor¬ 
treten  als  die  Aporrhysen ;  wälirend  auf  der  anderen  Seite  das  Gegenteil  der 
Fall  ist  (Taf.  II,  Fig.  2b). 

Im  Dünnschliffe  (Taf.  II,  Fig.  3)  sieht  man  die  Skelettfasern,  welche  durch 
die  regelmässig  zerstreuten  Kanäle  durchbrochen  sind. 

Die  Skelettelemente  zeigen  eine  ziemlich  reguläre  Maschenstruktur  (Taf.  II, 
Fig.  5).  Leider  sind  Spicularelemente  gar  nicht  mehr  vorhanden.  Im  Dünnschliffe 
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zeigen  diese  Elemente  (Taf.  II,  Fig.  4)  eine  runzelige  Faserstruktur;  sie  treten 
scharf  vom  Sediment  abgegrenzt  hervor. 

Diese  neue  Art  ist  auch  hinsichtlich  ihrer  Vermehrung  von  Interesse.  Die  drei 
deutlich  sichtbaren  Oscula  zeigen  eine  deutliche  Knospung  des  Schwammkörpers. 

Die  neue  Art,  wie  schon  die  von  mir  beschriebene  Corynella  Rauffix  hat 
ein  äusserlich  sehr  ausgeprägtes  Myrmecidium-ähn\\c\\e.s  Aussehen.  Das  Kanalsystem 
und  das  Paragaster  sprechen  jedoch  ganz  entschieden  für  Corynella. 

Von  der  obgenannten  Art  ist  Corynella  Ritae  unschwer  zu  unterscheiden. 
Die  äussere  Form,  die  Deckschicht,  das  Fehlen  eines  Stieles,  noch  mehr  die  Form 
des  Paragasters  und  das  ganze  Kanalsystem  unterscheiden  diese  neue  Art  ganz 
genau  von  C.  Ranffi. 

Fundort:  Veszprem,  Jeruzsälemhegy.  Unicum. 

Gen.  Stellispongia  d’Orbigny  1849. 

Stellispongia  Löczyi  n.  f. 

(Taf.  III,  Fig.  6—7.) 

Diese  neue  Art  ist  die  erste  Stellispongia,  welche  in  der  Bakonyer  Trias 
gefunden  wird. 

Das  einzige  Exemplar  besteht  aus  einem  Individuum  ganz  vereinzelt,  wie  es 
bei  Stellispongia  nur  ausnahmeweise  vorkommt.  Das  Exemplar  misst  eine  Höhe 
von  23  mm.  und  einen  grösseren  Durchmesser  von  17  mm. 

Der  Schwamm  ist  kurz,  keulenförmig,  seitlich  lobenförmig,  leicht  verschnürt, 
ohne  Stiel  ;  ein  dickes  Epithek  ist  nur  auf  der  unteren  Seite  vorhanden.  Der 
Scheitel  ist  gewölbt,  fast  hemisphärisch,  dicht  mit  kleineren  Warzen  besetzt.  In  der 
Mitte  des  Scheitels  befindet  sich  ein  seichtes  Osculum,  kaum  3  mm.  tief,  von 
welchem  sich  sternförmige  Radialfurchen  ausbreiten  ;  auch  diese  Furchen  haben 
aber  geringe  Länge  ;  sie  endigen  eben  bei  2 — 3  mm.  Entfernung  vom  Osculum. 

Der  Durchschnitt  zeigt  eine  trichterförmige  seichte  Zentralhöhle,  in  welche 
die  Öffnungen  der  Seitenkanäle  münden.  Man  sieht  auch  sehr  scharf  (Taf.  III, 
Fig.  7)  Bündel  weiter  Kanäle,  welche  teils  divergieren  nach  dem  Scheitel,  teils 
sich  durch  Zweiteilung  verästen.  Weitere  Kanäle  sind  dem  Scheitel  parallel,  und 
durchqueren  die  Längskanäle.  Die  Radialkanäle  sind  hier  und  da,  besonders  in 
Übereinstimmung  mit  den  Einschnürungen  des  Schwammkörpers,  schärfer  entwickelt, 
so  dass  diese  Stellispongia  ganz  eigentümlich  an  eine  Syconide  erinnert. 

Diese  neue  Art  ist  scharf  von  den  anderen  Stellispongien  ausgeschieden. 
Von  den  Cassianer  Arten  sind  Stellispongia  stellaris  Klip,  und  St.  variabilis  Münst. 
sp.  ganz  verschieden,  da  diese  nicht  aus  einzelnen  Individuen  bestehen  ;  auch  ist 
die  äussere  Form  des  Schwammkörpers  sowie  das  Osculum  wohl  anders. 

Stellispongia  clavosa  Laube  hat  eine  andere  Form  und  ist  auch  das  Osculum 
sowie  die  sehr  tiefe  Höhle  ganz  verschieden. 

Stellispongia  Manon  Münst.  sp.  zeigt  mit  Stellispongia  Löczyi  grössere  Ana¬ 
logien  im  inneren  Bau  ;  unterscheidet  sich  aber  sogleich  durch  die  Form  des 
Scheitels,  und  noch  mehr  durch  die  viel  längeren  Radialfurchen. 

Fundort :  Miklösvölgy  bei  Vällus,  Umgebung  von  Keszthely. 


1  Trias-Schvvämmc  aus  dem  Bakony,  pag.  8,  Tab.  II,  Fig.  1 — 4. 
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Gen.  Leiospongia  d’Orbigny  1848. 

Leiospongia  cfr.  Orbignyiana  v.  Klipst.  sp. 

1843.  Calenipora  Orbignyiana  v.  Klipstein  Beitr.  zur  geol.  Kennt n.  der  östl.  Alpen,  pag.  288,  Tab. 
XIX,  Fig.  20. 

1865.  Leiofungia  Orbignyiana  Laube.  Fauna  von  St.  Cassian,  pag.  288,  Tab.  II,  Fig.  15. 

Den  von  mir  schon  beschriebenen  Leiospongien  :  L.  reticularis  v.  Münst.  L. 
cfr.  radiciformis  v.  Münst.,  L.  Hornigi  Vin.  kann  ich  jetzt  auch  einige  Exemplare, 
welche  der  v.  KLiPSTEiN’schen  Art  sehr  ähnlich  sind,  beifügen. 

Das  erste  Exemplar  ist  ziemlich  gut  erhalten.  Der  Schwamm  ist  kegel¬ 
förmig,  am  Scheitel  wenig  gewölbt,  unten  etwas  abgerundet,  mit  faltigem  Epithek ; 
er  hat  eine  Höhe  von  24  mm.  und  eine  Breite  von  20  mm.  Im  Durchschnitt  sieht 
man  ein  ziemlich  lockeres  Gewebe  aus  irregulär  anastomosierenden  Fasern  zusam¬ 
mengesetzt. 

Im  Dünnschliffe  sieht  man  dass  die  Fäden  der  Fasern  fast  alle  in  Calcit 
verwandelt  sind ;  nur  ausnahmsweise  kann  man  noch  die  Spicularstruktur  wahr¬ 
nehmen.  In  einigen  besser  erhaltenen  Punkten  scheinen  isolierte  Spicula  noch  vor¬ 
handen  zu  sein. 

Ein  zweites  Exemplar  ist  kleiner  und  flacher  als  das  erstere  ;  es  misst  eine 
Höhe  von  12  mm.  und  eine  Breite  von  26  mm.  Im  Dünnschliffe  sind  keine  Spi- 
cular-Elemente  zu  sehen  ;  das  Maschen-Skelet  stimmt  aber  völlig  mit  jenem  des 
vorigen  Exemplars  überein,  so  dass  unmöglich  beide  Exemplare  nicht  derselben 
Art  angehören  können. 

Leiospongia  Orbignyiana  ist  eine  ungenügend  bekannte  Form.  Ich  möchte 
aber  auf  die  Gründung  einer  neuen  Art  verzichten  :  ist  doch  die  Cassianer  Art  durch 
ihr  ganzes  äusseres  und  inneres  Aussehen  dem  Bakonyer  Exemplare  sehr  ähnlich. 

Fundort :  Veszprem,  Jeruzsälemhegy. 

Leiospongia  radiciformis  Münst.  sp. 

(Taf.  III.  Fig.  3—5.) 

1901.  Leiospongia  radiciformis  Münst.  — •  Vinassa  Trias-Spongien  aus  dem  Bakony,  pag.  11. 
(i Cum  syn.) 

Schon  im  Jahre  1901  hatte  ich  ein  Exemplar  aus  Veszprem,  Eisenbahnstrecke 
Veszprem — Jutas,  Profil  IV,  dieser  Art  angenähert  ;  ich  war  aber,  da  mir  das 
Exemplar  unvollständig  zukam,  bezüglich  der  Bestimmung  nicht  sicher. 

Ein  zweites  Exemplar  (Taf.  III,  Fig.  3)  möchte  ich  dieser  Art  anreihen.  Es 
stammt  ebenfalls  von  der  Eisenbahnstrecke  Veszprem — Jutas,  Prof.  IV,  Schicht  a  —  b. 
Das  Exemplar,  am  unteren  Ende  abgebrochen,  misst  eine  Höhe  von  22  mm. 
und  eine  Breite  von  8  mm.  Die  ganze  Oberfläche,  mit  Ausnahme  des  Scheitels, 
ist  durch  ein  dünnes,  unregelmässig  gerunzeltes  Epithek  umgeben. 

Das  Skeletgewebe  besteht  aus  groben  und  lockeren  Fasern,  welche  eine  Dicke 
von  ungefähr  0'5  mm.  besitzen.  Im  Dünnschliffe  (Taf.  III,  Fig.  5)  zeigen  sie  wenig 
deutliche  Regelmässigkeit  in  ihrer  Anordnung. 

Ein  drittes  Exemplar  und  zwar  aus  einem  neuen  Fundort  kann  mit  voller 
Gewissheit  dieser  Art  angereiht  werden. 
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Das  Exemplar  misst  eine  Höhe  von  19  mm.  und  eine  grösste  Breite  von 
9  mm.  Die  fast  zylindrische  Art  ist  oben  angeschwollen  und  trägt  ein  Köpfchen, 
welches  etwas  schief  steht.  Eine  dünne  poröse  Deckschicht  umgibt  die  ganze 
untere  Oberfläche  des  Schwammkörpers. 

Am  Scheitel  sieht  man  deutliche  rundliche  Öffnungen,  welche  angeblich  einer 
mitgewachsenen  Ceriopora  angehören. 

Das  Exemplar  ist  dicker  als  das  vorige,  jedoch  die  Anschwellung  des  Schei¬ 
tels,  die  Beschaffenheit  des  Epithels,  und  weit  mehr  die  innere  Struktur  sind  mit 
jenen  des  vorigen  Exemplars  übereinstimmend. 

Fundort:  Miklösvölgy  bei  Vällus,  Umgebung  von  Keszthely. 


SYCONIDAE  Haechel  1872. 

Gen.  Thaumastocoelia  Steinmann  1882. 

Thaumastocoelia  Bakonica  n.  f. 

(Taf.  III,  Fig.  1—2.) 

Ein  einziges  Exemplar  von  dieser  interessanten  und  seltenen  triadischen  Gat¬ 
tung  vertritt  die  Gattung  im  Bakonyer  Trias. 

Der  Schwammkörper  ist  19  mm.  hoch  und  misst  eine  grössere  Breite  von 
9.8  mm.  Auf  der  Aussenseite  sieht  man  nur  eine  deutliche  Einschnürung,  da  das 
Fossil  durch  Gestein  zum  Teil  bedeckt  ist.  Im  Schliffe  sieht  man  deutlich  vier 
Segmente  und  vier  übereinstimmende  äussere  Einschnürungen. 

Die  einzelnen  Segmente  haben  eine  tonnenförmige  Gestalt  ;  die  Oberfläche 
ist  mit  dichten  Wärzchen  besetzt,  wie  in  Thaumastocoelia  Cassiaua  Steinm.  Die 
Ostien  an  der  Oberfläche  treten  wenig  hervor ;  vielleicht  ist  dieses  Aussehen  auf 
den  Fossilisations-Prozess  zurückzuführen. 

Im  Dünnschliffe,  welcher  ein  wenig  schräg  ausgefallen  ist,  sieht  man  deutlich 
die  vier  eingeschnürten  Segmente.  Die  vier  Segmente  kommunizieren  unter  sich  und 
mit  der  Aussenwelt  durch  einige  feinere  Kanäle.  Die  Trennungslinien  der  einzelnen 
Segmente  treten  ganz  deutlich  hervor. 

Man  sieht,  dass  die  etwa  2  mm  dicke  Wand  aus  zwei  verschiedenen  Schich¬ 
ten  zusammengesetzt  ist ;  die  innere  Schicht  ist  heller  und  tritt  deutlich  gegen 
die  dunklere  äussere  Schicht  hervor.  Der  Erhaltungszustand  ist  aber  ungünstig, 
so  dass  die  innere  Struktur  der  Schichten  unmöglich  ins  Klare  kommen  kann. 
In  der  äusseren  Schicht  findet  man,  wie  in  Th.  Cassiaua  und  andere  Fossilien 
kleinere  Gänge  von  bohrenden  Thallophyten. 

Thaumastocoelia  Cassiaua  Steinm.  steht  der  neuen  Th.  Bakonica  ziemlich 
nahe  ;  unterscheidet  sich  aber  sogleich  durch  äussere  Form,  grössere  Dicke  der 
Wände,  mehr  abgerundete  Segmente,  Wölbung  der  oberen  durchbohrten  Wand 
der  Segmente  und  kleinere  Anzahl  der  inneren  Kanäle. 

Fundort:  Miklösvölgy  bei  Vällus,  Umgebung  von  Keszthely. 


Neue  Schwämme,  Tabu  laten  und  Hydrozoen  aus  dem  Bakony. 
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Gen.  Amblysiphonella  Steinmann  1882. 

Amblysiphonella  Lörenthey  Vin. 

1901.  Amblysiphonella  Lörenthey.  —  Vinassa  :  Trias-Spongien  aus  dem  Bakony,  pag.  19,  tab.  III. 

Von  dieser  ziemlich  häufigen  Art,  liegt  mir  noch  ein  Exemplar  vor.  Es 
handelt  sich  bloss  um  ein  isolirtes  Fragment,  welches  jedoch  im  ganzen  mit 
den  von  mir  schon  beschriebenen  Exemplaren  übereinstimmt. 

Das  Stück  hat  eine  Grösse  von  24  mm.  im  Durchmesser  und  eine  Höhe  von 
8 — 9  mm.  Es  handelt  sich  wahrscheinlich  um  eines  der  ersteren  Segmente  des 
Schwammes. 

Fundort:  Das  Exemplar  stammt  aus  einem  bis  jetzt  für  A.  Lörenthey  unbe¬ 
kannten  Fundort  Dörgicse,  Leshegy,  Hochacker. 

TABULATA  E.  H. 

FAVOSITIDAE  E.  H. 

Gen.  Pachypora  Lindstr  em. 

Diese  palaeozoische  Gattung  wurde  von  mir  schon  1901  aus  der  Bakonyer 
Trias  beschrieben.  Eine  weitere  Art,  die  zweifellos  dieser  Gattung  angehört,  kann 
ich  heute  vorlegen. 

Pachypora  triasina  n.  f. 

(Taf.  II,  Fig.  6 — 9.) 

Stock  scheibenförmig,  oben  gewölbt,  26'5  mm.  breit  und  8.5  mm  hoch.1 
Die  Unterseite  ist  tief  ausgehöhlt  und  von  einem  ziemlich  unregelmässigen,  konzen¬ 
trisch-runzeligen  Epithek  bedeckt. 

Zellen  der  Oberfläche  gross,  polyedrisch,  hie  und  da  mehr  oder  weniger 
abgerundet,  mit  wenig  erhabenen  Wänden,  von  ungleicher  Grösse ;  ein  Dimorphis¬ 
mus  ist  jedoch  nicht  annehmbar,  da  das  Wachstum  ausschliesslich  durch  Knospung 
besorgt  wird. 

Im  tangentialem  Schnitte  (Taf.  II,  Fig.  7)  unter  dem  Mikroskope  kann  man 
sofort  die  eigentümliche  Pachypora- Struktur  erkennen.  Man  bemerkt  kleinere  und 
grössere  unregelmässige  polyedrische  Zellen,  von  welchen  einige  fast  ganz,  andere 
nur  an  der  Peripherie  mit  radial-faserigem  Kalkspat  ausgefüllt  sind  und  deshalb 
eine  rundliche  innere  Area  darbieten.  Überall  ist  die  schwarze,  faserige  Mittel¬ 
linie  deutlich  sichtbar. 

Merkwürdigerweise  findet  man  hie  und  da  zungenförmige  Vorsprünge,  welche 
lebhaft  an  in  Selbstteilung  befindlichen  Zellen  erinnern ;  ungefähr  wie  bei  Chaetetes. 
Solche  Vorsprünge  können  nicht  mit  Stücken  von  durch  Kanäle  durchbohrten 
Wänden  verwechselt  werden,  welche  ein  ganz  anderes  Aussehen  besitzen.  Auch 


1  Die  Photographie,  welche  von  diesem  Stück  vor  dem  Schliffe  angefertigt  wurde,  ist  leider 
zerbrochen  und  musste  deshalb  das  schon  angeschliffene  Stück  nochmals  photographiert  werden. 
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eine  Vermehrung  durch  Selbstteilung  muss  ausgeschlossen  werden,  denn  in  Längs¬ 
schnitten  habe  ich  immer  nur  Knospung,  wie  in  allen  bekannten  Pachypora  wahr¬ 
genommen.  Wahrscheinlich  sind  solche  Vorsprünge  nur  unregelmässige  Anhäu¬ 
fungen  von  Stereoplasma,  oder  können  auf  Fossilisationsprozesse  zurückgeführt 
werden  :  und  das  scheint  eigentlich  so  zu  sein  ;  ist  doch  in  solchen  Vorsprüngen 
keine  dunkle  Mittellinie  zu  sehen. 

Im  Längsschnitt  (Taf.  II,  Fig.  8,  9)  sieht  man  zahlreiche,  unregelmässige, 
kurze,  radial  angeordnete,  weite  Röhren,  die  nur  sehr  spärlich  durch  Böden  über¬ 
brückt  sind.  Auch  hier  ist  die  dunkle,  faserige  Mittellamelle  scharf  ausgeprägt  und 
die  Schichtung  des  Stereoplasma  deutlich  sichtbar. 

Grössere  oder  kleinere  Kanäle  setzen  die  Hauptröhren  in  Verbindung.  Solche 
Kanäle  sind  ziemlich  selten,  jedoch  weit  häufiger,  als  in  Pachypora  Löczyana  Vin.1 
Man  kann  in  den  Schliffen  ausser  diesen  Kanälen  in  der  Zellenwand  auch  kleinere 
(Taf.  II,  Fig.  8)  und  grössere  (Taf.  II,  Fig.  9)  Poren  wahrnehmen,  die  in  die  Kanäle 
einmünden.  Vermehrung  der  Röhren,  wie  schon  gesagt,  nur  durch  Knospung. 

Die  neue  Art  unterscheidet  sich  von  P.  Löczyana  Vin.  aus  dem  Bakony, 
sogleich  durch  äussere  Form,  durch  Unregelmässigkeit  der  Zellen,  mindere  Dicke 
der  Wand,  Unregelmässigkeit  und  Kürze  der  Röhren,  sowie  durch  zahlreichere 
Poren  Verbindungen. 

Auch  der  Pachypora  curvata  Waag.  u.  Wentzel2 3  muss  hier  Erwähnung  getan 
werden,  da  man  auch  bei  dieser  Art  jene  eigentümlichen  Vorsprünge  beobachten 
kann,  die  an  Selbstteilung  erinnern.  (Siehe  Taf.  XCV1I,  Fig.  1  c)  Auch  der  Längs¬ 
schnitt  von  P.  curvata  ist  jenem  von  P.  triasina  sehr  ähnlich.  Ein  Blick  auf 
Fig.  3 b  Taf.  XCVII.  von  Waagen  und  Wentzel  und  auf  meiner  Taf.  II,  Fig.  8,  9 
kann  leicht  von  der  Richtigkeit  dieser  Bemerkung  überzeugen.  Verschiedene  Merk¬ 
male  trennen  aber  beide  Arten ;  so  z.  B.  die  äussere  Form  und  in  P.  curvata 
die  unregelmässige  Tabulae  und  die  sehr  zahlreicheren  Porenverbindungen. 

Fundort:  Veszprem,  Jeruzsälemhegy.  — Unicum. 

CHAETETIDAE  E.  H. 

Gen.  Monotrypa  Nich. 

Monotrypa  (Monotrypella)  ohnmhrata  n.  f. 

(Taf.  II,  Fig.  10 — 12.) 

Auf  einem  Balatonia- Stock  und  zum  Teil  von  diesem  zerstört,  sitzt  ein 
kleines  6'5  mm.  langes  und  2  mm  breites  Exemplar,  welches  nach  seinen  gleich¬ 
förmigen  Zellen  und  zahlreichen  in  allen  Röhren  gestellten  vollständigen  Böden 
als  echte  Monotrypa  bestimmt  werden  konnte.  Da  die  Wände  verdickt  sind  und 
ein  Epithek  fehlt,  so  kann  die  Art  der  Untergattung  Monotrypella  einverleibt 
werden.  Von  dieser  Untergattung  war  bis  jetzt  aus  der  Bakonyer  Trias  nur  Mono¬ 
trypa  (Monotrypella)  kirsuto-muralis  Papp  3  bekannt. 


1  Trias-Tabulaten,  Bryozoen  und  Hydrozoen  aus  dem  Bakony,  pag.  5,  Taf.  I,  Fig.  6—10. 

2  Waagen  und  Wentzel,  I.  Productus-Limestone  Fossils.  6.  Coelenterata  ;  Mem.  of  the 
geolog.  Survey  of  India,  Ser.  XIII.,  pag.  846,  Taf.  XCVII.  Fig.  1 — 3. 

3  Trias-Ivorallen  aus  dem  Bakony.  S.  15,  Taf.  1,  Fig.  5 ab. 
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Der  inkrustierte  Stock  breitet  sich  anfangs  regelmässig  fächerförmig  aus  (Taf. 
II,  Fig.  10,  11),  dann  unregelmässig  gebogen. 

Oberfläche  unbekannt.  Die  Zellen  haben  eine  rundliche  Form  und  sind  alle 
untereinander  gleich. 

Röhren  kurz,  breit,  regelmässig,  welche  durch  zahlreiche,  ziemlich  regulär 
abstehende  Böden  überbrückt  sind. 

Die  Vermehrung  der  Röhren  geschieht  nur  durch  Knospung.  Selbstteilung  konnte 
ich  nie  wahrnehmen. 

Die  dunkle  mittlere  Linie  in  der  Wand  tritt  deutlich  hervor.  Unter  dem 
Mikroskop  sieht  man  deutlich,  dass  diese  dunkle  Linie  aus  zahlreichen,  rund¬ 
lichen,  unregelmässig  verteilten  winzigen  Körpern  zusammengesetzt  ist. 

Keine  der  von  Dr.  Papp  und  von  mir 1  beschriebenen  Monotrypa  aus  dem 
Bakony  kann  mit  der  neuen  Art  verwechselt  werden.  Die  regelmässige  Form  der 
Röhren  und  Böden,  die  typische  Beschaffenheit  der  Wände  untersche.den  leicht 
die  neue  Form  von  allen  bis  jetzt  bekannten  triadischen  Monotrypa. 

Fundort :  Veszprem,  Jeruzsälemhegy.  —  Unicum. 


HYDROMEDUSAE  Vogt. 

HYDROCORALLINAE  Moseley  1877. 

Gen.  Balatonia  nov,  gen. 

Fossile  Milleporiden  gehören  wohl  zu  den  grössten  Seltenheiten,  und  es 
scheint  mir  deshalb,  dass  die  neue  Form,  die  ich  zu  beschreiben  schreite,  zumal 
da  sie  aus  der  Trias  stammt,  von  Interesse  sein  wird. 

Triadische  Milleporiden  sind  bis  jetzt,  soweit  ich  weiss,  unbekannt.  Steinmann, 
wohl  der  beste  Kenner  der  fossilen  Hydrocorallinen,  auch  in  seiner  letzten  Auf¬ 
lage  der  Einführung  in  die  Palaeontologie  beschreibt  nur  Formen  aus  Alttertiär, 
Jura  und  Kreide.  Nur  fraglich  aus  Carbon. 

Eigentlich  ist  Mille poridium  Steinmann  das  älteste  Genus  mit  den  Millepori¬ 
den  verwandt,  das  wir  kennen.  Meine  neue  Gattung  steht  Milleporidium  sehr  nahe 
und  füllt  eine  Lücke  im  Phylum  der  Hydrozoen  aus.  Es  ist  hervorzuheben,  dass 
während  mesozoische  Mittelformen  der  Hydractiniden  verhältnismässig  häufiger 
auftreten,  die  Milleporiden  nur  äusserst  sparsam  Vorkommen.  Ziemlich  allgemein 
werden  die  Milleporiden  als  direkte  Nachkommen  der  Stromatoporiden  gedeutet, 
und  so  sollte  man  glauben,  dass  mesozoische  Bindeglieder  einigermassen  häufig  zu 
finden  seien.  Das  ist  aber,  wie  schon  gesagt,  nicht  der  Fall,  so  dass  von  mesozoi¬ 
schen  Milleporiden  und  verwandten  Formen  nur  Millestroma  Gregory'2 3  und  Mille- 
poridimn  Steinmann  15  bekannt  sind. 


1  Trias-Tabulaten,  Bryozoen  und  Hydrozoen  aus  dem  Bakony.  S.  11 — 14.  Taf.  I,  Fig.  1 — 5, 
11—13,  20—26,  30—32. 

2  Millestroma  a  cretaceous  Milleporoid  Coral  trom  Egypt ;  Geolog.  Magaz.  Dec.  IV,  Vol.  V, 
No.  VIII.,  August,  1898,  pag.  337,  PI.  XIII. 

3  Milleporidium  eine  Hydrocoralline  aus  dem  Tithon  vor  Stramberg. ;  Beitr.  Palaont.  Oest., 
Ung.  Bd.  XV,  Heft  1,  pag.  8  mit  2  Taf. 
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Millestroma  ist  aber  eine  echte  Verbindungsform  zwischen  gewissen  Formen 
von  Stromatoporen  ( Hermatostroma  etc.)  und  echten  Milleporiden,  während  Mille- 
poridium  entschieden  den  heutigen  Milleporiden  näher  steht  als  Millestroma.  Den 
allgemeinen  Schluss,  dass  die  eigentlichen  Milleporiden  erst  in  der  Tertiärzeit  sich 
herausgebildet  hätten,  hat  schon  Steinmann  als  unrichtig  bewiesen  ;  nun  zeigt  die 
neue  Form,  dass  jene  Herausbildung  schon  in  der  Trias  stattgefunden  hat. 

Milleporidium  Steinm.  besitzt  ein  Skelet  mit  sehr  ausgeprägtem  lagenartigen 
Bau  ;  Zooidröhren  bilden  sich  ziemlich  zahlreich  erst  beim  späteren  Wachstum 
und  nur  periodisch  ;  Böden  sind  auch  im  Coenenchym  vorhanden. 

Balatonia  ist  vom  Milleporidium  dadurch  verschieden,  dass  auch  eine  radiale 
Anordnung  der  Fasern  vorhanden  ist,  und  diese  öfters  den  lagenartigen  Bau 
überwiegt.  Auch  sind  Verschiedenheiten  in  Form  und  Bildung  der  Zooidröhren 
vorhanden,  sowie  in  der  äusseren  Gestalt  des  Coenostoeum.  Man  könnte  deshalb  für 
Balatonia  folgende  Gattungsdiagnose  vorschlagen  :  Milleporide  von  mehr-minder 
kugeliger  Gestalt,  gestielt,  mit  dünnem  Epithek  ;  Skelet  aus  wurmförmigen  Fasern 
zusammengesetzt;  zentrales  Skeletgewebe  locker,  äusseres  dichter  und  röhrenförmig. 
Skeletfasern,  besonders  in  der  zentralen  Region  deutlich  in  mehr-minder  regel¬ 
mässigen  Lagen  gebildet  ;  radiale  Anordnung  der  Fasern  in  der  peripheren  Region 
deutlich  und  hier  immer  der  konzentrische  überwiegend  ;  Zooidröhren  nur  äusserst 
sparsam  vorhanden  und  nur  in  peripheren  Schichtlagen  gebildet,  jedoch  nicht 
periodisch  ;  Böden  in  den  Zooidröhren  immer  vorhanden ;  Röhren  immer  gerade. 

Balatonia  Kocht  n.  f. 

(Taf.  III,  Fig.  18 — 19,  Taf.  IV,  Fig.  1  —  8.) 

Ich  kenne  von  dieser  Art  bisher  fünf  Exemplare  ;  die  Art  scheint  deshalb  in 
der  Trias  des  Balaton-Sees  ziemlich  häufig  zu  sein.  Der  Erhaltungszustand  ist  fast 
immer  günstig,  so  dass  ich  einige  gute  Dünnschliffe  anfertigen  konnte. 

Die  äussere  Gestalt  ist,  ausnahmsweise  für  die  Hydrozoen,  ziemlich  beständig. 
Die  Form  ist  ganz  von  jener  von  Milleporidium  verschieden  ;  Balatonia  ist  immer 
knollen-  oder  kegelförmig  gestaltet,  jede  Verzweigung  fehlt  gänzlich.  Balatonia 
scheint  eine  sessile  Form  gewesen  zu  sein.  In  vier  Exemplaren  sieht  man  deutlich 
einen  mehr-minder  verlängerten  Stiel ;  eine  sehr  dünne  Epithek,  auf  der  Unterseite 
beschränkt,  überkleidet  diese.  Zwei  Exemplare  sind  am  Gestein  mit  der  Unterseite 
eng  verbunden,  so  dass  man  nichts  von  der  Epithek  zu  sehen  bekommt.  Im  Dünn¬ 
schliffe  sieht  man  aber  eine  deutliche,  weissliche,  aus  konzentrischen  Schichten 
geformte  Lage,  welche  wohl  dem  Epithek  entspricht ;  diese  Lage  ist  sehr  dünn,  kaum 
Ol — 02  mm.  dick. 

In  den  anderen  Exemplaren  ist  aber  die  Unterseite  vom  Gesteine  ganz 
befreit  Man  sieht  hier  recht  deutlich  eine  dünne  03  mm.  dicke,  leicht  runzelige 
Epithek,  welche  vom  Stiele  bis  an  den  äusseren  Rand  reicht  und  sich  dort  all¬ 
mählich  verjüngt. 

Die  Grösse  der  Exemplare  ist  folgende  : 
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Wie  aus  diesem  Grössenverhältnisse  deutlich  hervorgeht,  sieht  man,  dass  die 
Form  ziemlich  dieselbe  Gestalt  besitzt.  Nur  Exemplar  1  ist  ein  wenig  gedrückter 
als  die  anderen  ;  es  ist  an  der  Unterseite  etwas  ausgehöhlt,  dann,  im  Schnitte, 
fächerförmig  ausgebreitet,  oben  gewölbt.  Auch  Exemplar  IV  ist  unten,  ca.  1  mm. 
ausgehöhlt ;  es  ist  aber  stärker  seitlich  und  oben  gewölbt.  Dieses  Exemplar  ist  an 
der  Unterseite  schlecht  erhalten,  so  dass  man  keinen  Stiel  mehr  wahrnimmt.  Exem¬ 
plar  V  ist  viel  kleiner ;  es  besitzt  eine  unregelmässige  Gestalt,  da  die  periphere 
Region  abnorm  entwickelt  ist.  Stiel  kaum  sichtbar. 

Oberfläche.  Die  Oberfläche  ist  ziemlich  glatt,  hier  und  da  unregelmässig 
mit  kleineren  Vertiefungen  und  rundlichen  stumpfen  winzigen  Hökern  kaum  05  mm. 
hoch  besetzt  (Taf.  III,  Fig.  14).  Auch  ohne  Anschleifung  ist  die  wurmförmige 
Beschaffenheit  der  Skeletfasern  gut  sichtbar,  die  jedoch  nach  der  Schleifung  (Taf. 
III,  Fig.  15)  weit  deutlicher  hervortritt.  Da  Exemplar  I  zum  Teil  verkieselt  ist,  so 
konnte  ich  einige  isolierte  Skeletfasern  erhalten  (Taf.  III,  Fig  13).  Die  Fasern  zeigen 
eine  Maschenstruktur;  sie  sind  ca.  OT  mm.  breit  und  anastomosieren  ohne  Regel. 

Man  sieht  an  der  Oberfläche  keine  Furchen,  wie  sie  in  den  echten  rezenten 
Milleporen  Vorkommen. 

Innerer  Bau.  Weit  grösseres  Interesse  bietet  der  innere  Bau  des  Coeno- 
stoeum.  Im  Dünnschliffe  sieht  man  sogleich,  dass  das  Skeletgewebe  der  zentralen 
Region  erheblich  lockerer  ist  als  jenes  der  peripheren  (Taf.  IV,  Fig.  4).  Das  ist 
auch  für  Milleporidium  der  Fall.  Jedoch  was  in  Balatonia  die  zentrale,  ist  im  Mille- 
poridium  die  axiale  Region,  da  Milleporodium  ästig,  Balatonia  dagegen  knollig  ist. 

Da  die  Beschaffenheit  der  zentralen  Region  und  jene  der  peripheren  sehr 
verschieden  ist,  so  musste  ich  beide  getrennt  beschreiben. 

Die  zentrale  Region  ist  in  ihrer  Grösse  und  Entwickelung  sehr  verschieden  ; 
so  z.  B.  ist  das  Verhältnis  der  zentralen  in  Betracht  der  peripheren  Region  in 
den  fünf  Dünnschliffen  folgendes 
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Man  könnte  beinahe  sagen,  dass  im  Exemplar  III  die  zentrale  Region  fast  verschwin¬ 
det  (Taf.  III,  Fig.  11,  Taf.  IV,  Fig.  3),  während  dagegen  im  Exemplar  1  (Taf.  III, 
Fig.  8 ;  Taf.  IV,  Fig.  6)  die  zentrale  sehr  überwiegt.  Davon  kommt  ein  sehr  eigen¬ 
tümliches  Aussehen,  so  dass  man  zwei  Exemplare,  wie  Exemplar  I  und  Exemplar  III, 
im  ersten  Augenblicke  als  ganz  verschieden  zu  betrachten  geneigt  sein  möchte.  Nur 
ein  eingehenderes  Studium  beweist  deren  Identität. 

Die  Entwickelung  der  peripheren  Region  kann,  wie  schon  gesagt,  auch  ganz 
abnorm  sein.  Z.  B.  im  Exemplar  l  guckt  die  zentrale  Maschenstruktur  zwischen  der 
periphären  bis  auf  die  obere  Aussenseite  (Taf.  IV,  Fig.  6),  und  Exemplar  V  (Taf. 
III,  Fig.  12)  besitzt  nur  auf  der  einen  Seite  eine  wohlentwickelte  periphere  Region, 
während  auf  der  anderen  diese  nur  spärlich  vorhanden  ist;  desshalb  die  unregel¬ 
mässige  Gestalt. 

Zentrale  Region.  Die  Skeletfasern  haben,  wie  schon  gesagt,  eine  lockere 
Struktur,  ähnlich  wie  im  Milleporidium ;  nur  sind  sie  nicht  auch  gröber  (Taf.  III, 
Fig.  16).  Hier  sieht  man  mehr-minder  deutlich  die  lagerförmige  Anordnung  der 
Skeletfasern.  Diese  Lagerung  ist  aber  nicht  regelmässig  konzentrisch,  sondern 


16 


Neue  Schwämme,  Tabu  laten  und  Hydi  ozoen  aus  dem  Bakony. 


öfters  zackenförmig,  bogenartig.  Man  sieht  das  besonders  gut  in  den  Exemplaren, 
welche  in  Taf.  IV,  Fig.  1,  2,  4  abgebildet  sind.  Diese  bogenartige  Lagerung  tritt 
besonders  gegen  die  Aussenseite  vor,  während  gegen  die  Ansatzstelle  eine  kon¬ 
zentrische  Lagerung  vorwiegt.  Im  allgemeinen  sind  die  Lagen  zwischen  sich  gleich, 
man  trifft  aber  auch  grössere  und  dickere  Lagen,  zwischen  welchen  sich  klei¬ 
nere,  unregelmässigere  Lagen  befinden.  Man  findet  das  auch  im  Milleporidium. 
Jedoch  ist  die  intermediäre  Lagerung  im  Milleporidium  regelmässiger. 

Die  inneren  Skeletfasern  haben  eine  Dicke  von  0  03 — 0'05  mm.  Da  sie  locker 
und  ziemlich  unregelmässig  anastomosieren,  ist  die  Zellengestalt  sehr  verschieden. 
Im  allgemeinen  zeigen  diese  Fasern  keine  sekundäre  Verdickung;  wo  diese  aber 
vorkommt,  sind  dann  die  Lumina  der  Zellen  rundlich  (Taf.  IV,  Fig.  5). 

Periphere  Region.  Das  kortikale  Coenenchym  ist,  wie  schon  gesagt, 
mehr-minder  entwickelt.  Es  ist  immer  röhrenartig  ausgebildet,  ganz  wie  im  jün¬ 
geren  Stadium  von  Milleporidium.  Die  Röhren  sind  auch  öfters  verzweigt,  so  dass 
siesich  regelmässig  vermehren;  diese  Teilung  ist  in  dem  Taf.  III,  Fig.  18  und  Taf. 
IV,  Fig.  7  abgebildeten  Exemplar  ausgeprägt.  Diese  Teilung  der  Röhren  durch 
Knospung  ähnelt  jener  der  Monotrypiden. 

Böden  sind  ziemlich  selten  vorhanden  ;  sie  zeigen  eine  mehr-minder  ausge¬ 
prägte  regelmässige  Lagerung  (Taf.  IV,  Fig.  8);  diese  jedoch  tritt  entschieden 
gegen  die  radiale  Anordnung  der  Röhren  zurück,  welche  besonders  in  Exemplaren 
mit  stark  entwickelter  kortikaler  Region  überwiegt  (Taf.  IV,  Fig.  4),  und  der  Bala- 
tonia  ihr  charakteristisches  Aussehen  erteilt. 

Ich  konnte  keine  Andeutung  von  schwach  strahliger  Gruppierung  der  Skelet 
stränge  um  einzelne  Punkte,  wie  im  Milleporidium  wahrnehmen. 

Zoo  idr  öhren.  Zooidröhren  kommen  äusserst  selten  vor,  und  nur  im 
kortikalen  pöripheren  verdickten  Coenenchym.  Man  kann  eine  periodische  Bildung 
derselben  gar  nicht  wahrnehmen  und  die  Zooidien  sind  auch  nicht  in  gewisser 
Zone  beschränkt,  wie  bei  Milleporidium.  Gewöhnliches  Coenenchym  überwächst  die 
Zooidien. 

Zooidröhren  kommen  angehäuft  oder  besser  sporadisch  vor.  Im  Schliffe  erkennt 
man  sie  sogleich  als  rundliche  oder  zylindrische  grössere  Röhren. 

Die  Coenenchymröhren  vereinigen  sich  seitlich  mit  den  Zooidröhren,  und  laufen 
als  weitere  gewundene  Kanäle  parallel  zur  Oberfläche.  Taf.  III,  Fig.  19  zeigt  ganz 
deutlich  die  Verbindung  der  Coenosarkröhren  mit  den  Zooidröhren. 

Im  vertikalen  Schnitt  zeigen  sich  die  Zooidröhren  durch  länglichen,  ungefähr 
rechtwinkligen  viereckigen  Umriss  aus ;  mit  wenig  zahlreichen,  sehr  dünnen  Böden 
versehen  (Taf.  III,  Fig.  17;  Taf.  IV,  Fig.  8).  Die  Böden  sind  mehr-minder  lager¬ 
förmig,  wie  in  Milleporidium ,  gelagert.  Die  Grösse  derZooidröhren  ist  ziemlich 
verschieden;  ich  konnte  folgende  Messungen  machen:  Höhe  1 — 1‘5  mm.;  Breite 
0-2 — 0’56  mm. 

Wo  zwei  Zooidröhren  zusammenfallen,  sind  diese  durch  Poren  verbunden. 

Auffallend  ist  die  kleine  Anzahl  der  Zooidröhren.  ln  zwei  Exemplaren  konnte 
ich  in  je  zwei,  das  ganze  Coenosteum  enthaltenden  Schliffen,  kein  einziges  Zooid- 
rohr  wahrnehmen.  In  einem  anderen  Exemplar,  und  auch  in  zwei  Schliffen,  konnte 
ich  nur  ein  Zooid  finden. 

Beziehungen  zu  verwandten  Formen.  Die  bis  jetzt  beschriebene 
Struktur  von  Balatonia  spricht  wohl  ohne  weiteres  für  ihre  Verwandtschaft  mit  den 


Neue  Schwämme,  Tabulaten  und  Iiydvozoen  aus  dem  Bakony. 


17 


Milleporiden.  Zentrales  und  periphäres  Coenenchymgewebe,  Bodenbildung  u.  s.  w. 
sind  mit  jenen  von  Millepora  übereinstimmend.  Aber  weit  grössere  Ähnlichkeit 
besitzt  Balatonia  mit  Milleporidium ,  welches  wohl  auch  sehr  nahe  zu  den  Mille¬ 
poriden  steht.  Der  einzige  Unterschied  besteht  darin,  dass  in  Balatonia  die  radiale 
Anordnung  der  Fasern  deutlicher  hervortritt,  und  die  Zooidröhren  sehr  spärlich, 
und  nicht  in  bestimmten  Lagen  begrenzt,  Vorkommen.  Schon  Steinmann  hat  über 
die  Verwandtschaft  von  Milleporidium  mit  einigen  Stromatoporiden  aufmerksam 
gemacht;  was  Steinmann  vom  Mille poridium  sagt,  kann  auch  im  wesentlichen  von 
Balatonia  gesagt  werden. 

Es  ist  aber  bemerkenswert,  und  will  ich  es  hervorheben,  dass  in  den  jünge¬ 
ren  Zweigen  von  Milleporidium  die  Lagenstruktur,  d.  h.  der  stromatoporide  Charak¬ 
ter,  überhaupt  nicht  zum  Vorscheine  kommt.  In  Balatonia ,  auch  im  erwachsenen 
Stadium,  ist  die  Lagenstruktur  zurückgetreten,  so  dass  Fig.  2,  Taf.  II  von  Stein¬ 
mann  ganz  gut  mit  Balatonia  übereinstimmt,  und  man  möchte  glauben,  dass  das 
abgebildete  Stück  einer  Balatonia  angehöre. 

Bei  der  unleugbaren  Ähnlichkeit,  die  zwischen  Balatonia  und  Milleporidium 
besteht,  möchte  man  annehmen,  dass  im  geologisch  jüngeren  Milleporidium  das 
Zurücktreten  in  das  Jugendstadium  der  Lagenstruktur  ein  atavistischer  Merkmal 
sei,  da  die  Lagenstruktur  in  Balatonia  von  untergeordneter  Bedeutung  ist.  So 
wurde  aber  eine  direkte  Filiation  der  Milleporiden  von  den  Stromatoporiden  aus¬ 
geschlossen.  Man  weiss,  dass  schon  1879  Dawson  1  entschieden  sich  gegen  jede 
Verwandtschaft  zwischen  Stromatoporen  und  Hydractiniden  ausgesprochen  hat. 

ln  Betreff  der  kleinen  Anzahl  der  Zooidröhren  in  diese  älteren  Form  möchte 
man  die  Meinung  von  Steinmann  annehmen,  welcher  glaubt,  dass  die  allmähliche 
Herausbildung  von  Zooidkolonien  aus  zooidfreien  Formen  stattgefunden  habe.  Nach 
Steinmann  sprechen  dafür  die  angeblich  zooidfreien  Formen  von  der  triadischen 
Stoliczkaria.  Dagegen  kann  man  aber,  wie  schon  Nicholson  und  Frech  und  ganz 
neulich  Oppenheim  2  betont  haben,  einwenden,  dass  die  vermutliche  Abwesenheit 
von  Zooidien  nicht  nachgewiesen  scheint.  Und  ich  selbst  habe  die  geringe  Zahl 
der  Zooidröhren  in  Hydractinia  Michelini  Fisch.,  im  Gegensatz  zu  seinen  zooid- 
reichen  Mitgenossen,  hervorgehoben  Ich  kann  deshalb  dieser  Meinung  von  Stein¬ 
mann  nicht  beipflichten. 

Balatonia  ist  eine  interessante  Verbindungsform  der  Milleporiden,  die  so  bis 
in  die  Trias  zurückgreifen  und  zwar  mit  eigentlich  milleporoiden  Formen.  Die 
Verbindungen  mit  den  Stromatoporen  werden  aber  durch  Balatonia  nicht  klarer 
gestellt;  vielmehr  kann  man  fast  behaupten,  dass  das  viel  jüngere  Milleporidium 
mehr  als  Balatonia  mit  den  Stromatoporiden  verwandt  sei.  Nur  eigehendere  Studien 
über  das  so  seltene,  noch  unbekannte  Material,  welches  im  Mesozoicum  vorkommt 
und  leider  bis  jetzt  vernachlässigt  ist,  können  über  diese  noch  unsichere  Verwandt¬ 
schaftbeziehungen  ins  Klare  bringen. 

Fundort:  Veszprem,  Jeruzsälemhegy,  Conchodon-Mergel.  4  Exemplare;  Sheelc- 
Garten,  1  Exemplar. 


1  On  the  tnicroscopic  structur  of  the  Stromatoporidae  ;  Quart.  Journ.  Geol.  Soc.  XXXY, 
No.  137  pag,  48. 

2  Über  Heterastridien  vom  Karakorumpasse  ;  Centralbl.  für  Min.,  Geol.  u.  Pal.  1907.  Nr.  23, 
pag.  72. 

3  Studii  sulla  Idractinie  fossili  ;  Mem.  R.  Acc.  Lincei,  CCXCVI,  1899,  pag.  46. 
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EINLEITUNG. 


4  LS  ich  im  Monat  Jänner  dieses  Jahres  die  Trias- Spongien  des 
r\  Bakony  beschrieb,  hoffte  ich,  binnen  kurzem  auch  die  Bearbeitung 
der  Hydrozobi  und  Bryozohi  erledigen  zu  können.  In  meinem 
Materiale  befanden  sich  aber  auch  zahlreiche  Tabu  laten ,  welche  den 
Bryozohi  angeheftet  waren  und  deshalb  der  Aufmerksamkeit  des  Herrn 
Dr.  Papp  entgangen  sind,  und  die  mir  doch  wichtig  genug  erschienen, 
um  beschrieben  und  abgebildet  zu  werden. 

o 


Das  Studium  dieser  höchst  schwierigen  Organismen,  sowie  die  genaue 
Zeichnung  derselben  hat  mir  viele  Zeit  geraubt,  so  dass  ich  erst  jetzt  die 
vollständige  Arbeit  veröffentlichen  kann. 

Mir  scheint,  dass  diese  Formen  aus  dem  Bakony  unsere  Kenntnisse 
über  die  triadische  Fauna  wesentlich  vermehren. 

Ich  hoffe  auch,  dass  das  viele  noch  unstudierte  Material  von  meso¬ 
zoischen  Tabulaten  und  Hy  drozohi  viel  Neues  darbieten  wird.  Es  würde 
wirklich  der  Mühe  werth  sein,  diese  bis  jetzt  so  vernachlässigten  Fossilien¬ 
gruppen  gründlich  zu  prüfen :  viele  jetzt  noch  unerklärliche  Lücken 
würden  dadurch  gewiss  ausgefüllt. 


Es  sei  mir  gestattet,  nochmals  Herrn  Prof.  Dr.  L.  v.  LÖCZY  für  seine 
Liebenswürdigkeit  verbindlichst  zu  danken.  Auch  Herrn  Dr.  K.  Papp, 
welcher  mir  seine  Originalexemplare  sandte,  möchte  ich  meinen  herz¬ 
lichen  Dank  aussprechen. 

Bologna,  K.  Universität,  15.  Juli  1901. 
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BESCHREIBUNG  DER  ARTEN. 


TABULATA  e.  h. 

Fam.  FAVOS1TIDAE  E.  H. 
i.  genus.  Pachypora  Lindstr. 

Diese  Gattung  wurde  bis  jetzt  nur  im  Palaeozoicum  gefunden:  sie  ist  im  Salt- 
Range  spärlich  repräsentirt.  In  der  Trias,  so  weit  es  mir  bekannt  ist,  wird  sie  hier 
das  erstemal  citirt.  Eine  von  den  hier  zu  beschreibenden  Arten  gestattet  eine  ganz 
sichere  generische  Bestimmung  nicht,  wogegen  aber  die  andere  Art,  Pachypora 
Löczyana  n.  f.,  so  charakteristisch  ist,  dass  wohl  kein  Zweifel  über  ihre  Bestim¬ 
mung  bleiben  kann. 


1.  Pachypora  Löczyana  n.  f. 

Taf.  I,  Fig.  6,  7,  8,  9,  10. 

Stock  scheibenförmig,  oben  gewölbt.  Die  Unterseite  ist  ausgehöhlt  und  von 
einer  unregelmässigen,  hie  und  da  verdickten,  leicht  runzeligen  Epithek  bedeckt. 

Zellen  auf  der  Oberfläche  ziemlich  gross,  unregelmässig  polyedrisch,  mit 
erhabenen  Wänden,  die  ein  maeandriformes  Aussehen  besitzen.  Die  Zellen  sind 
mehr  oder  weniger  untereinander  gleich. 

Ein  tangentialer  Schnitt  unter  dem  Microscope  (Taf.  I,  Fig.  9)  lässt  die  eigen- 
thümliche  und  für  Pachypora  charakteristische  Structur  wahrnehmen. 

Man  sieht  kleinere  und  grössere  polyedrische  Zellen,  von  welchen  einige 
ganz  vollkommen,  andere  nur  an  der  Peripherie  mit  faserigem  Kalkspath  ausgefüllt 
sind.  Das  Stereoplasma,  welches  die  Lumina  der  Zellen  verkleinert  und  rundlich 
macht,  ist  in  concentrische  Schichten  geordnet.  Die  dunklere  Mittellinie  ist  deut¬ 
lich  sichtbar;  nur  hie  und  da  fehlt  sie  vollständig  und  an  seine  Stelle  tritt  weisser 
Kalk.  Das  ist  aber  wahrscheinlich  auf  Fossilisationsprozesse  zurückzuführen. 

Im  Längsschnitte  (Taf.  I,  Fig.  10)  sieht  man  zahlreiche,  radial  angeordnete 
grosse  Röhren,  welche  ganz  unregelmässig  durch  Böden  überbrückt  sind.  Die 
dunkle  Trennungslinie  ist  scharf  ausgeprägt  und  die  concentrische  Schichtung  des 
Stereoplasma  sehr  leicht  sichtbar. 

Sehr  selten  sind  die  rundlichen,  ziemlich  grossen  Poren,  welche  die  Röhren 
mit  einander  in  Verbindung  setzen.  Nur  in  einem  Schliffe  konnte  ich  sie  genau 
als  kleine  kreisrunde  Oeffnung  in  der  Wand  wahrnehmen.  Die  Oeffnung  ist  von 
einer  radialfaserigen  Kalkschicht  umgeben. 

Vermehrung  der  Röhren  findet  nur  durch  Knospung  statt.  Die  Anfangszeilen 
der  Röhren  sind  natürlich  kleiner;  deshalb  sieht  man  im  tangentialen  Schliffe 
kleinere  und  grössere  Zellen.  Das  ist  aber  nicht  auf  Dimorphismus  zurückzuführen, 
wie  das  auch  bei  vielen  Monticuliporen  der  Fall  ist. 
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Die  grosse  Verdickung  der  Wände,  die  starke  Trennungslinie,  die  polyedri- 
schen,  durch  Stcreoplasma  abgerundeten  Zellen,  die  rundlichen,  grossen,  wenig 
zahlreichen  Poren  stempeln  unsere  Art  zu  einer  echten  Pachypora. 

Das  Stück  hat  einen  Durchmesser  von  37  mm.  und  eine  Dicke  von  7  mm.; 
von  den  Zellen  kommen  etwa  350  auf  einen  qcm. 

Fundort:  Veszprem,  Jeruzsälemhegy. 


2.  Pachypora  (?)  dubia  n.  f. 

Taf.  I,  Fig.  33,  34,  35. 

Höchst  ungünstig  ist  der  Erhaltungszustand  des  Inneren  dieser  Art,  so  dass 
ich  sie  nur  fraglich  zu  Pachypora  ziehe. 

Der  Stock-  hat  eine  verkehrt  conische,  verdrückte  Form,  ist  unten  zugespitzt 
und  scheint  fast  gestielt;  er  besitzt  eine  ziemlich  dicke,  runzelige  Epithek,  die  auch 
übergreifend  ein  Stück  der  Oberfläche  bedeckt. 

Ein  tangentialer  Schliff  lässt  zahlreiche  grössere  und  kleinere  wenig  abge¬ 
rundete  Zellen  sehen;  deren  Wände  wenig  verdickt  sind.  Dieses  Aussehen  ist  aber 
nur  auf  der  äussersten  Oberfläche  bemerkbar:  unten  sind  die  Wände  dicker,  und 
besitzen  eine  mehr  oder  minder  deutliche  hellere  Mittellinie.  Noch  mehr  gegen  den 
Anfang  des  Stockes  sind  die  Wände  sehr  dick,  jedoch  ohne  deutliche  Mittelinie, 
nur  hie  und  da  concentrisch  geschichtet;  auch  die  Zellen  sind  hier  sehr  gross  und 
höchst  unregelmässig.  Die  Böden  sind  auch  sehr  unregelmässig  vertheilt.  Poren  sind, 
besonders  im  unteren  Theile  des  Stockes,  überall  zu  sehen.  Vermehrung  entsteht 
durch  Knospung. 

Im  ersten  Augenblicke  glaubte  ich,  hier  zwei  Organismen  beisammen  zu  haben. 
Ich  musste  aber  sofort  die  Vermuthung  aufgeben  und  die  rundlichen  Oeffnungen 
in  den  Wänden  als  Poren  auffassen,  denn  auf  der  Oberfläche  konnte  ich  weder 
Bryozoen ,  noch  Würmeröffnungen  wahrnehmen. 

Auch  die  Verschiedenheit  der  Structur  zwischen  Ober-  und  Unterseite  ist  nur 
Wachsthums-  und  Fossilisations-Erscheinung,  denn  die  grösseren,  wenig  zahlreichen 
Wände  des  untersten  Theiles  können  bis  an  die  Oberseite  verfolgt  werden,  und 
man  kann  an  ihnen  wahrnehmen,  dass  sie  allmälig  regelmässiger  und  feiner  wer¬ 
den.  Auch  die  sogenannte  «Stellimication»1  kann  zu  diesen  sonderbaren  Erschei¬ 
nungen  beitragen. 

Die  Oeffnungen  der  Zellen  haben  keinen  Pachypora- Charakter;  ich  kenne 
aber  keine  andere  Gattung,  zu  welcher  die  neue  Form  besser  zu  stellen  wäre  und 
behalte  sie  deshalb  fraglich  bei  dieser  Favositidengenus. 

Grösserer  Durchmesser:  21  mm.;  kleinerer:  17  mm.;  Höhe  13'5  mm. 

Fundort:  Veszprem,  Jeruzsälemhegy. 

Fam.  CHAETETIDAE  E.  H. 

Ich  nehme  diese  Familie  im  ZiTTEL’schen  Sinne,  und  setze  deshalb  Lliaetetes 
und  Monticuli poren  beisammen.  Die  Classification  der  Chaetetiden  ist  noch  ziemlich 

1  Nicholson  and  Foqrd:  On  a  new  Genus  ot  Devonian  Corals;  Ann.  and  Mag.  Nat.  Hist, 
pag.  518. 
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unsicher  und  stützt  sich  auf  Merkmale,  die  vielleicht  weitere  Studien  über  das  reiche, 
noch  nicht  durchstudirte  Material  als  ganz  untergeordneten  Ranges  feststellen  werden. 

Waagen  und  Wenzel  sowie  auch  Nicholson,  der  hochverdiente  Erforscher  dieser 
Organismen,  und  v.  Zittel  verfolgen  ganz  verschiedene  Richtungen,  so  dass  man 
sich  schwer  eine  richtige  Auffassung  einer  Genusbegrenzung  machen  kann. 

Viele  neue  Gattungen,  wie  schon  Waagen  und  Wenzel’  gesagt  haben,  müssen 
begründet  werden,  und  vielleicht  schon  einige  der  von  mir  zu  beschreibenden 
Formen  sind  als  Typen  neuer  Gattungen  aufzufassen:  das  mir  vorliegende  Material 
war  aber  zu  gering  dafür,  und  ich  habe  geglaubt,  besser  ältere  Namen  behalten  als 
unnütze  neue  Gattungen  den  zahlreichen  schon  bekannten  beifügen  zu  sollen. 

Meines  Erachtens  können  die  Chaetetiden ,  vielleicht  nicht  in  streng  wissen¬ 
schaftlicher,  aber  doch  in  bequemer  Weise,  wie  folgt,  geordnet  werden. 

Da  die  structurlose  Mauer  nicht  nur  für  Chaetetes  charakteristisch  ist,  sondern 
auch  bei  Monticuliporen  vorkommt,  so  kann  man  Chaetetinen  und  Monticuliporinen 
als  zwei  Unterfamilien  der  Chaetetiden  betrachten.  Nur  Vermehrung  der  Röhren  ist 
in  beiden  Unterfamilien  verschieden. 

Als  Gattungsmerkmal  ist  das  Vorhandensein  von  zwei-  oder  dreierlei  Arten 
Zellen  wichtig. 

Als  weitere  Unterscheidungsmerkmale  können  die  Regelmässigkeit  der  Böden, 
die  Verdickung  der  Wände,  die  Anwesenheit  der  Epithek  dienen. 

Man  könnte  deshalb  folgende  wichtigste  Gattungen  und  Untergattungen  bei 
Cha etetiden  unterscheiden. 


Fam.  CHAETETIDAE  E.  H, 

Massig  oder  ästig,  aus  röhrenförmigen,  mehr  oder  minder  feinen,  bald  gleich¬ 
artigen,  bald  ungleichen  Zellen  zusammengesetzt,  deren  dichte,  undurchbohrte 
Wände  sich  allseitig  berühren.  Septen  fehlen;  nur  ausnahmsweise  finden  sich  in 
den  Zellen  dorn-  oder  stachelförmige  Fortsätze.  Böden  horizontal.  Vermehrung 
durch  Knospung  oder  Selbsttheilung. 

Subfam.  Chaetetinae. 

Massig,  aus  feinen  röhrenförmigen,  meist  prismatischen,  gleichlangen  Zellen 
zusammengesetzt.  Wand  i  m  m  e  r  structurlos,  ohne  dunkle  Mittellinie.  Vermehrung 
der  Röhre  nur  durch  Selbsttheilung. 

Gen.  Chaetetes  Fisch. 

Zellen  prismatisch,  Wände  sehr  fein. 

Subgen.  Pseudochaetetes  Haug. 

Zellen  durch  die  concentrische  Verdickung  der  Wände  abgerundet. 

Subfam.  Monticu.liporin.ae. 

Massige,  knollige,  halbkugelige,  ästige  etc.,  oder  incrustirende  Stöcke,  öfters 
mit  Epithek  bedeckt;  aus  zahlreichen,  meist  ungleichen  Röhrenzellen  zusammen- 


1  Salt-Range  Fossils,  I.  6,  Seite  875, 
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gesetzt.  Böden  vollständig  oder  unvollständig,  und  in  diesem  Falle  durch  blasen¬ 
förmige  Kalkblätter  vertreten.  Wände  zuweilen  verdickt  und  fast  immer  aus  zwei, 
durch  eine  dunkle  oder  lichte  Mittellinie  getrennten  Blättern  bestehend.  Vermehrung 
der  Röliren  fast  imhjer  durch  Knospung. 

Gen.  Monticulipora  d’Orb.-Nich. 

Zellen  von  mindestens  zwei  Arten:  die  kleineren  Röhren 
mit  zahlreichen  Böden.  Wände  mehr  oder  minder  verdickt,  fast  immer 
mit  mittleren  Trennungslinien. 

Subgen.  Diplotrypa  Nich. 

Wände  sehr  fein,  nicht  verdickt;  ohne  Epithek. 

Subgen.  Heterotrypa  Nich. 

Wände  verdickt ;  ohne  Epithek. 

Gen.  Monotrypa  Nich. 

Zellen  fast  gleichförmig  Böden  in  allen  Röhren  mehr  oder  minder  in  regel¬ 
mässigen  Abständen  gestellt.  Wände  nicht  verdickt.  Ohne  Epithek. 

Subgen.  Monotrypella  Nich.  (=  Orbipora  Waag.  u.  Wenzel). 

Wände  verdickt;  ohne  Epithek. 

Subgen.  Dianulites  Eiciiw. 

Wie  Monotrypa,  aber  mit  Epithek. 

Subgen.  Diatrypella  n. 

Wie  Monotrypella,  aber  mit  Epithek. 

Idieher  auch:  Nicholsonia  Waag.  u.  Wenz.,  Dckayia  E.  H.,  Amplexopora  Nich, 
Raphidopora  Nich  a.  Foord  etc. 

Gen.  Prasopora  Nich. 

Zweierlei  Röhrenzellen,  durch  dünne  Wände  getrennt;  die  kleineren  mit  zahl¬ 
reichen  Böden,  die  grösseren  mit  unvollständigen  Böden  und  Blasen. 

Subgen.  Peronopora  Nich. 

Wie  vorige,  aber  Wände  verdickt. 

Gen.  Steno  pora  Lonsd. 

Feine,  fast  durchaus  gleiche  Röhrenzellen,  die  sich  nach  aussen  etwas  erwei¬ 
tern.  Böden  sehr  sparsam  und  unregelmässig  vertheilt.  Wände  durch  ringförmige 
Aussenwülste  hie  und  da  verdickt. 

Subgen.  Geinitzella  W.  u.  W. 

Wie  vorige,  aber  Wände  weniger  verdickt. 


Trias- Tabulaten.  Bryozoen  und  Hydrozoen  aus  dem  Bakony. 
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Jn  der  Bakonyer  Trias  sind  vertreten  :  Chaetetes,  Monticulipora  (Heterotrypa), 
Monotrypa,  Monotrypella,  Diannlites,  Diatrypella  und  (?)  Stenopora.  —  Viele  von 
diesen  werden  zum  erstenmale  für  die  Trias  bekannt. 


Fam.  CHAETETiDAE  E.  H. 

Subfam.  Chaetetinae. 
ii.  Gattung.  Chaetetes  Fisch. 

Die  feine,  immer  structurlose  Mauer,  die  polyedrischen  Zellen,  sowie  die 
immer  durch  Selbsttheilung  entstehende  Vermehrung  der  Röhren  sind  die  wichtigsten 
Merkmale  dieser  Gattung,  die  sich  vom  Carbon  bis  zum  oberen  Jura,  im  Meso- 
zoicum  aber  ziemlich  selten,  verfolgen  lässt,  ln  der  Bakonyer  Trias  findet  sich 
eine  einzige  Art,  die  ich  dieser  Gattung  anschliessen  zu  dürfen  glaube. 


3.  Chaetetes  Semseyi  n.  f. 

Taf.  I,  Fig.  14,  15,  16,  17. 

Das  ziemlich  grosse  Exemplar  hat  eine  pilzförmige  Gestalt,  und  ist  aus  deut¬ 
lichen  kleinen  radialen  Röhren  zusammengesetzt.  Die  Epithek  fehlt  gänzlich.  Das 
Stück  wurde  mir  schon  angeschliffen  gesandt,  so  dass  ich  nichts  über  die  ober¬ 
flächliche  Oeffnung  der  Röhren  sagen  kann. 

Ein  tangentialer  Schliff  gegen  die  Oberfläche  lässt  sogleich  kleinere  und 
grössere  Zellen  wahrnehmen,  deren  Wände  durch  concentrisch  geschichtete  Kalk¬ 
lagen  verdickt  sind.  Fast  alle  Zellen  zeigen  in  ihrem  Inneren  ein  oder  zwei  dorn¬ 
förmige  Fortsätze,  welche  eine  Theilung  andeuten,  und  für  Chaetetiden  ein  wichtiges 
Merkmal  sind. 

Im  Längsschnitte  sieht  man  die  radialen  Röhren  durch  zahlreiche,  ziemlich 
regelmässig  abstehende  Böden  in  kleine  Zellen  vertheilt.  Die  Wände  sind  hier 
nicht  verdickt,  und  keine  Spur  einer  Trennungslinie  oder  irgend  einer  Structur  ist 
in  ihnen  zu  sehen. 

Die  Vermehrung  der  Röhren  findet  nur  durch  Selbsttheilung  statt;  Fig.  15, 
Taf.  I  zeigt  das  sehr  deutlich. 

Alle  diese  Merkmale  sprechen  für  Chaetetes.  Man  kann  eine  gewisse  Aehn- 
lichkeit  unserer  Form  aus  dem  Bakony  mit  Pseudochaetetes  nicht  läugnen.  Die  con- 
centrische  Verdickung  der  Mauer  spricht  eher  für  Pseudochaetetes  als  für  Chaetetes. 

Ich  habe  deshalb  weitere  Schliffe  angefertigt  und  beobachtet,  dass  diese  Ver¬ 
dickung  nur  auf  der  Oberfläche  zu  sehen  ist.  Taf.  I,  Fig.  17  zeigt  einen  der  inneren 
Schliffe.  Die  schwärzlich  vorspringende  Mauer  ist  sehr  deutlich  structurlos;  die 
Erfüllung  der  Lumina,  welche  auf  der  Oberfläche  durch  concentrische  Lamellen 
stattfand,  ist  hier  durch  radial  angeordnete  Fasern  ersetzt.  Es  scheint  mir  unmög¬ 
lich,  diese  lichteren  Fasern  als  Mauer  und  die  schwärzliche  mittlere  Mauer  als 
Trennungslinie  aufzufassen. 

Ich  würde  deshalb  sowohl  diese  radialen,  wie  die  concentrischen  Verdickungen 
in  den  Zellen  lieber  dem  Fossilisationsprozesse  zuschreiben,  und  die  Art  als  echten 
Chaetetes  betrachten. 
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Unsere  Form  hat  einige  Aehnlichkeit  mit  Ch.  Beneckei  Haug.  1  aus  dem  Jura. 
Die  Bakonyer  Form  würde  deshalb  zum  Theil  die  Lücke  ausfüllen,  welche  zwischen 
palaeozoischen  und  jurassischen  Chaetetiden  besteht. 

Fundort:  Veszprem,  Jeruzsälemhegy. 


Subfam.  N4onticuiliiJorinae. 

in.  gen.  Monticulipora  d’Orb.-Nich. 

4.  Monticulipora  ( Heterotrypa )  Hornigi  n.  f. 

Taf.  II,  Fig.  1,  2,  3,  4. 

Stock  keulenförmig,  fast  kugelig,  mit  kurzem  dicken  Stiel,  uud  leicht  runze¬ 
liger  Epithek  auf  der  Unterseite. 

Auf  der  Oberfläche  sind  schon  mit  freiem  Auge  zahlreiche  kleine  rundliche 
Oeffnungen  zu  sehen.  Unter  der  Loupe  sieht  man  aber  schon  neben  diesen  grösse¬ 
ren  Zellen  auch  zahlreiche  kleinere.  Diese  kleineren  Zellen  sind  überall  vorhanden 
und  finden  sich  wie  ein  Kranz  rund  um  die  grösseren  Zellen,  und  auf  den  vor¬ 
springenden  Mauern  derselben. 

Ein  tangentialer  Schliff  (Taf.  II,  Fig.  3)  lässt  ganz  deutlich  diesen  Kranz  der 
kleineren  Zellen  sehen.  Sie  sind  mehr  oder  minder  zahlreich,  öfters  in  eine  einzige 
Linie,  aber  auch  in  zwei  oder  drei  Linien  vertheilt. 

Im  Längsschnitte  (Taf.  II,  Fig.  4)  sind  die  grossen,  gleichmässig  breiten,  sehr 
entfernt  stehende  Böden  führende  Röhren  wahrnehmbar. 

In  der  Dicke  der  Wände  finden  sich  die  kleineren  Röhren  in  1,  2  oder  3 
Serien,  und  sind  durch  sehr  nahestehende  aequidistante  Böden  überbrückt.  Die 
Vermehrung  der  grösseren,  sowie  der  kleineren  Zellen  entsteht  immer  durch 
Knospung. 

Die  Röhren  haben  eine  ausgeprägte  bündelförmig-radiale  Anordnung. 

Diese  durch  ihren  Dimorphismus  und  die  Dicke  ihrer  Wände  sehr  interes¬ 
sante  Art  ist  als  eine  echte  Heterotrypa  zu  betrachten. 

Grösster  Durchmesser:  7'5  mm.;  Höhe:  6  mm.;  Durchmesser  der  grösseren 
Zellen:  05  m.;  der  kleineren:  0'05  mm. 

Fundort:  Veszprem,  Jeruzsälemhegy. 


5.  Monticulipora  ( Heterotrypa ?)  Bittneri  n.  f. 

Taf.  I,  Fig.  27,  28,  29. 

Das  kleine  keulenförmige  Exemplar  hat  eine  Oberfläche  mit  kleinen  polygo¬ 
nalen,  ziemlich  gedrängten  Zellenöffnungen,  deren  Wände  sehr  wenig  erhaben  sind. 
Die  Unterseite  ist  nackt,  besitzt  aber  doch  keine  Zellenöffnungen,  da  die  radial 
angeordneten  Röhren  gegen  oben  gerichtet  sind. 

Ein  tangentialer  Schnitt  lässt  deutlich  grössere  und  kleinere  polyedrische 


1  Haug.  E. :  Ucber  sogenannte  Chaetetes  aus  mesozoischen  Ablagerungen;  N.  Jahrb.  für 
Min.,  Gcol.  und  Palacont.,  1883,  I,  p.  174  Taf.  X.  Fig.  3,  4. 
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Zellen  wahrnehmen,  welche  durch  ziemlich  dünne  Wände  getrennt  sind.1  Die 
Mauer  scheint  fast  ganz  strukturlos;  nur  mit  starker  Vergrösserung  sieht  man  hie 
und  da  eine  Andeutung  einer  Körnelung  in  der  Mittellinie. 

Im  Längsschliffe  (Taf.  I,  Fig.  29)  sieht  man  ganz  genau  grössere  und  kleinere, 
regelmässige,  radial  angeordnete  Röhren,  deren  Vermehrung  nur  durch  Knospung 
geschieht.  Die  Böden  sind  unregelmässig  vertheilt,  und  im  Allgemeinen  in  den 
kleineren  Röhren  zahlreicher  als  in  den  grösseren. 

Die  Unregelmässigkeit  der  Böden,  die  Verschiedenheit  der  Röhren  sind  echte 
Monticulipora- Merkmale.  Die  Wände,  obschon  nicht  immer  sehr  verdickt,  stehen 
doch  jenen  der  Heterotrypen  ziemlich  nahe. 

Grösster  Durchmesser:  16  mm.;  Höhe:  12  mm.  (?);.  Durchmesser  der  Zellen: 
03 — 05  mm. 

Fundort:  Veszprem,  Jeruzsälemhegy. 


iv.  gen.  M  onotrypa  Nicil 
6.  Monotrypa  Böckhiana  Papp. 

1900.  Monotrypa  Böckhiana  Papp  K.:  Trias-Korallen  aus  dem  Bakony.  Seite  13, 

Taf.  I,  Fig.  4  a  —  e. 

Die  ausführliche  Beschreibung  Dr.  Papp’s  ist  im  Ganzen  richtig,  und  neue 
Untersuchungen  über  meine  zahlreichen  Exemplare  bestätigen  sie  vollständig. 

Die  Art  erscheint  ziemlich  häufig  auch  in  grossen,  mehr  oder  minder  regel¬ 
mässigen  Exemplaren. 

Fundort:  Veszprem,  Jeruzsälemhegy.  —  Conchodon-Mergel. 


7.  Monotrypa  (Monotrypella)  hirsnto-muralis  Papp. 

1900.  Monotrypa  hirsuta-muralis  Papp:  Op.  cit.  S.  15,  Taf.  I,  Fig.  5  a — b. 

Auch  diese  ist  keine  seltene  Art  in  der  Bakonyer  Trias,  denn  ich  habe 
mehrere  kleinere  Exemplare,  welche  der  Beschreibung  und  dem  mir  gütigst  ge¬ 
sandten  Originalexemplare  völlig  entsprechen. 

Bezüglich  der  Gattungs-Bestimmung  glaube  ich  die  Art  als  echte  Monotiypa 
auffassenzu  können:  die  gleichen  Röhren  und  die  gleichwertigen  Böden  sind  ganz 
gute  Kennzeichen  dafür ;  mit  Rücksicht  auf  die  Verdickung  der  Wände  aber 
möchte  ich  sie  in  die  Untergattung  Monotrypella  setzen. 

Fundort:  Häufig  bei  Veszprem  am  Jeruzsälemhegy. 


8.  Monotrypa  (Diannlites)  Pappi  n.  f. 

Taf.  I,  Fig.  1,  2,  3,  4,  5. 

Diese  sehr  interessante  Form  hat  eine  pilzartige  Gestalt,  mit  kurzem  und 
dickem  Stiel  auf  der  Unterseite.  Die  Oberseite  ist  von  sehr  kleinen  polyedrischen, 

1  Auf  Taf.  I,  Fig.  28  sind  aus  Versehen  vom  Lithographen  die  Wände  ein  wenig  zu  dick 
gezeichnet. 
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fast  durchans  gleichen  Zellen  bedeckt:  unten  umfasst  eine  dicke  runzelige  Epithek 
den  ganzen  Stock  und  den  Stiel. 

Im  tangentialen  Schnitte  sind  grosse  unregelmässige  polyedrische  Zellen  mit 
dünner  Wand  sichtbar.  Zwischen  diesen  finden  sich  auch  seltener  kleinere  Zellen. 

Die  Wand  ist  vollständig  homogen  und  auch  eine  sehr  starke  Vergrösserung 
lässt  keine  Trennungslinie  wahrnehmen. 

Diese  scheinbar  structurlose  Mauer,  wie  auch  Nicholson,  Haug  und  Papp 
betonen,  findet  sich  nicht  selten  bei  echten  Monticuliporeu.  Die  Mauer  ist  voll¬ 
ständig  dicht,  so  dass  man  unmöglich  an  Bryozoen  denken  kann. 

Im  Längsschliffe  (Taf.  I,  Fig.  4,  die  schwärzlichen  Theilen  sind  die  Wände) 
sieht  man  nur  die  Wände  der  Zellen,  und  die  geschichtete  Epithek.  In  den  Zellen 
der  Peripherie,  von  welcher  der  abgebildete  Schliff  stammt,  konnte  ich  keine  Böden 
sehen:  nur  in  der  Mitte  des  Stückes  kann  man  spärliche  Böden  zu  sehen  bekommen. 

Da  die  Beschaffenheit  der  Wände  und  die  Anwesenheit  der  Böden  die  Bryo- 
zoennatur  dieser  Art  ohne  weiteres  ausscliliessen,  so  kann  man  nur  an  Monticuli- 
poren  denken,  und  besonders  an  Dianulites  Eichw.  (=  Diplotrypa  Nich.).  Die 
dünnen  Wände,  die  geringe  Zahl  der  kleineren  Zellen  sind  charakteristische  Merk¬ 
male  dieser  Untergattung.  Auch  die  Anwesenheit  der  runzeligen,  dicken  Epithek 
ist  nach  Waagen  und  Wenzel1  für  Dianulites  charakteristisch. 

Diese  nerfe  Form  hat  eine  ausserordentliche  Aehnlichkeit  mit  der  silurischen 
Lichenalia ,  welche  J.  Hall2  als  Bryozoen  beschrieb,  und  die  v.  Zittel3  als  zu  den 
Monticuliporen  gehörig  erkannt  hat. 

Durchmesser:  36  -39  mm.;  Höhe  mit  Stiel:  8  mm.;  Durchmesser  der  Zellen: 
0  5 — 0'75  mm. 

Fundort:  Veszprem,  Jeruzsälemhegy. 


9.  Monotrypa  (Dianulites)  patera  n.  f. 

Taf.  I,  Fig.  21,  22,  23. 

Kleine,  gestielte,  pilzförmige  Exemplare,  deren  Unterseite  von  einer  mehr 
oder  minder  dicken,  runzeligen  Epithek  bedeckt  ist. 

Im  tangentialen  Schnitte  sind  zahlreiche,  polyedrische,  ungleich  grosse  Zellen 
zu  sehen,  die  durch  eine  dünne,  anscheinend  structurlose  Wand  getrennt  sind.  Die 
kleineren  Zellen  erscheinen  alle  in  Haufen  zusammengelegt,  und  nicht  zwischen 
den  grösseren  regelmässig  zerstreut. 

Im  Längsschliffe  sieht  man  die  ziemlich  grossen  Röhren,  welche  durch 
ziemlich  regulär  abstehende  Böden  überbrückt  sind. 

Die  Vermehrung  der  Röhren  findet  besonders  durch  Knospung  statt;  aber 
auch  Selbsttheilung  kann  vorhanden  sein. 

Ich  suchte  vergebens  nach  einer  Trennungslinie  in  der  Mauer;  mir  scheint 
aber,  dass  die  Form  der  Zellen,  die  Knospung  der  Röhre,  das  Vorhandensein  der 
Epithek  eher  für  Dianulites  als  für  Chaetetes  zeugen. 

Fundort:  Veszprem,  Scheele-Garten  und  Jeruzsälemhegy. 

1  Salt-Range  Fossils,  I,  6  Coelcnterata,  S.  874. 

2  The  Fauna  of  the  Niagara  Group.  Seite  116,  Taf.  VI,  Fig.  3,  9. 

a  Handbuch  der  Palacontologie,  I,  Seite  615. 


Trias- Tabula. ten,  Bryozoen  und  Hydrozoen  aus  dem  Bakony. 


13 


10.  Monotrypa  (Diatrypella)  capulus  n.  f. 

Taf.  I,  Fig.  11,  12,  13. 

Kleiner,  verkehrt  conischer  Stock  mit  ziemlich  dünner,  runzeliger  Epithek. 
Die  Unterseite  ist  ausgehöhlt,  und  es  scheint,  als  ob  kleine  wurzelähnliche  Stiele 
aus  ihrer  Umrandung  hervorragten. 

Die  Zellen  sind  sehr  ungleich,  mit  dicker  Wand  versehen,  und  durch  die 
Verdickung  abgerundet;  die  dunkle  Trcnnungslinie  ist  im  tangentialen  Schliffe 
(Taf.  I,  Fig.  13)  deutlich  sichtbar.  Da  das  Exemplar  mir  mit  angeschliffener  Ober¬ 
seite  gesandt  wurde,  so  kann  ich  nichts  über  die  Oeffnungen  der  Zellen  sagen. 

Im  Längsschnitte  (Taf.  1,  Fig.  12)  sind  die  ziemlich  gleichen  Röhren  wahr¬ 
nehmbar;  sie  sind  radial  angeordnet,  und  durch  sehr  ungleich  von  einander  ent¬ 
fernte  Böden  in  sehr  ungleiche  Zellen  getheilt. 

Die  Vermehrung  der  Röhren  entsteht  auch  in  dieser  Art  nur  durch  Kno¬ 
spung.  Da  die  Anfangszeilen  der  Röhren  im  Allgemeinen  kleiner  sind,  so  entstehen 
auf  der  Oberfläche  kleinere  und  grössere  Zellen,  welche  aber  nicht  auf  den  Dimor¬ 
phismus  der  Monticuliporen  zurückzuführen  sind. 

Das  Stück  hat  einen  grossen  Durchmesser  von  15  mm.  und  einen  kleineren 
von  9  mm.;  eine  Flöhe  von  ungefähr  9  mm.;  die  Zellen  messen  ca  0’3  —  06  mm. 

Fundort:  Veszpiem,  Jeruzsälemhegy. 


11.  Monotrypa  (Diatrypella)  baconica  n.  f. 

Taf.  I,  Fig.  24,  25,  26. 

Kleines,  gestieltes,  umgekehrt  kegelförmiges  Stück,  dessen  Oberfläche  mir 
unbekannt  ist,  da  ich  das  Exemplar  schon  angeschliffen  erhielt.  Die  Unterseite  ist 
von  einer  dünnen,  leicht  runzeligen  Epithek  bedeckt. 

Die  Zellen  sind  zahlreich,  fast  alle  mit  einander  gleich,  leicht  abgerundet. 
Die  Wand  ist  völlig  structurlos  und  unregelmässig  verdickt.  Die  kleineren  Zellen 
sind  nur  Anfangszeilen  der  durch  Knospung  neuentstandenen  Röhren,  wie  es  bei 
vielen  anderen  Arten  der  Fall  ist. 

Diese  Röhren  im  Längsschnitt  gesehen,  sind  mehr  oder  minder  regelmässig 
und  im  Allgemeinen  mit  regulär  abstehenden  Böden  versehen. 

Ich  konnte  unmöglich  für  diese  Art  weitere  Merkmale  feststellen.  Sie  scheinen 
mir  aber  genügend  die  Art  den  Monticuliporen  zuzuzählen,  und  sie  auf  Grund  der 
regelmässigen  Böden,  gleichartigen  Zellen,  der  verdickten  Wand  und  Epithek  als 
Monotrypa,  bzw.  Diatrypella  zu  bestimmen. 

Durchmesser:  16  mm.;  Höhe:  ca.  10  mm.;  Durchmesser  der  Zellen:  0'7 — 1  mm. 

Fundort:  Veszprem,  Jeruzsälemhegy. 


12.  Monotrypa  (Diatrypella)  decipiens  n.  f. 
Taf.  I,  Fig.  30,  31,  32. 


Kleines,  linsenförmiges  Exemplar,  dessen  Unterseite  von  einer  ziemlich  dicken, 
runzeligen  Epithek  bedeckt  ist.  Auf  der  Oberseite  sieht  man  ziemlich  grosse, 
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unregelmässig  abgerundete  Zellen,  welche  durch  eine  sehr  dicke,  concentrisch 
geschichtete  Wand  getrennt  sind. 

Die  Zellen  sind  fast  alle  untereinander  gleich;  die  kleineren  Zellen  sind  nur 
Anfangskammern  der  neuen  Röhren.  Im  Lumen  der  Zellen  sieht  man  hie  und  da 
wie  kleine  stumpfe  Fortsätze,  welche  etwas  an  Chaetetcs  erinnern.  Es  sind  aber 
nicht  in  Selbsttheilung  sich  befindende  Zellen,  denn  die  Vermehrung  der  Röhren 
findet  nur  durch  Knospung  statt.  Solche  stumpfe  Dornen  sind  deshalb  nur  als 
unregelmässige  Verdickung  der  Wände  aufzufassen. 

Eine  Trennungslinie  konnte  ich  nicht-  wahrnehmen,  jedoch  die  concentrische 
Schichtung  um  jede  Zelle  lässt  annehmen,  dass  die  Wand  aus  zwei  Schichten¬ 
folgen  bestehe,  und  daher  echte  Monticuliporen- Merkmale  besitze. 

Im  Inneren  des  Stückes  ist  der  Erhaltungszustand  sehr  ungünstig.  Ich  konnte 
nur  sehr  unregelmässige,  sich  durch  Knospung  vermehrende  Röhren  sehen,  welche 
durch  grössere  und  kleinere  sehr  irreguläre  Böden  überbrückt  sind,  und  durch 
stark  verdickte  Wände  von  einander  getrennt  werden. 

Die  Verdickung  der  Wände,  die  gleichartigen  Zellen  und  die  Anwesenheit 
der  Epithek  versetzten  diese  neue  Monoirypa- Art  in  die  Untergattung  Diatrypella. 

Das  Stück  hatte  einen  grösseren  Durchmesser  von  19  mm.;  einen  kleineren 
von  12  mm.;  eine  Höhe  von  8'5  mm. 

Fundort :  Veszprem,  Jeruzsälemhegy. 


v.  gen.  Stenopora  Lonsd. 

13.  Stenopora  (?)  Kocht  n.  f. 

Taf  I,  Fig.  18,  19,  20. 

Ich  besitze  von  dieser  Art  zwei  Exemplare, wovon  das  eine  eine  halbkugelige  Form 
besitzt,  das  andere  keulenförmig  ist.  Eine  dünne,  leicht  runzelige  Epithek  bedeckt 
die  Unterseite.  Auf  der  Oberseite,  besonders  auf  dem  grösseren  keulenförmigen, 
Taf.  I,  Fig.  18  abgebildeten  Exemplare,  sind  die  ungleichen  Zellen  durch  hohe 
schartkantige  Wände  getrennt.  Die  Zellen  sind  von  zweierlei  Grössen,  die  kleineren 
sind  aber  nur  Anfangskammern  der  durch  Knospung  neuentstandenen  Röhren. 

Ein  Längsschnitt  lässt  eine  ganz  eigenthümlichc  Structur  wahrnehmen.  Die 
Röhren  sind  sehr  unregelmässig,  deutliche  Böden  fehlen  oder  sind  höchst  selten. 
Mitten  in  der  Wand  sieht  man  eine  ganz  deutliche  dunklere  Linie,  von  welcher 
federartige  Kalkfasern  ausstrahlen.  Diese  Fasern  sind  aber  nicht  überall  gleich  ver¬ 
theilt,  so  dass  die  Wände  an  einigen  Punkten  so  verdickt  sind,  dass  sie  das  ganze 
Rohr  überbrücken.  Vermehrung  entsteht  nur  durch  Knospung.  Weitere  Merkmale 
konnte  ich  nicht  wahrnehmen.  Besonders  waren  meine  Untersuchungen  darauf 
gerichtet,  eine  Spur  von  Poren  in  den  Wänden  festzustellen.  Ich  fand  aber  davon 
absolut  keine,  so  dass  die  Art  unmöglich  an  Pachypora  anzureihen  ist.  Doch  ist 
die  Aehnlichkeit  mit  einigen  Pachyporen-h rten  sehr  gross.  So  z.  B.  mit  P.  jabien- 
sis /  mit  der  sie  in  den  äusseren  Merkmalen  fast  übereinstimt.  Der  P.  curvala? 


1  Waagen  und  Wenzel:  Salt-Rangc,  Seite  S16,  Taf.  97,  Fig.  2. 

2  Waagen  und  Wenzel:  Op.  cit.  S.  846,  Taf.  97,  Fig.  1,  3. 
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steht  sie,  abgesehen  von  der  Abwesenheit  der  Poren,  in  ihrer  inneren  Structur 
ausserordentlich  nahe. 

Die  unregelmässige,  ringelförmige  Verdickung  der  Wände  ist  aber  ein  Steno- 
pora- Merkmal,  und  auch  einige  Stenoporen,  so  z.  B.  St.  tasmaniensis  1  stehen  unserer 
Art  ziemlich  nahe. 

Fundort:  Veszprem,  Jeruzsälemhegy. 


B  R  Y  O  Z  O  A. 

Triadische  Bryozoen  kommen  häufig  vor:  sie  werden  aber  fast  nie  beschrieben. 
V.  Zittel2 3  hat  in  den  LAUBE’schen  Arten  einige  interessante  Byyozohi- Formen  unter¬ 
schieden,  und  Dr.  Papp  2  hat  auch  zwei  interessante  Arten  namhaft  gemacht  und 
abgebildet.  Ich  fand  in  meinem  Materiale  viele  unbeschriebene  Formen.  Einige 
aber  wurden  aus  Mangel  an  Zeit  und  gut  erhaltenen  Exemplaren  unberücksichtigt 
gelassen.  Die  meisten  Arten  gehören  der  Gattung  Ceriopora ,  der  reichsten  aller 
triadischen  Gattungen  an. 

CYCLOSTOMATA  Bu.sk. 

Fam.  FENESTELLIDAE  King. 

I.  GEN.  Polypo  ra  m’Coy, 

1.  Polypora  (?)  sp.  ind. 

Taf.  II,  Fig.  20. 

Ich  besitze  von  der  oben  angeführten  Form  nur  einen  Knollen,  dessen  Ober¬ 
fläche  sehr  abgewittert  und  ungünstig  erhalten  ist.  Ich  konnte  die  porenführende 
Seite  nicht  blosslegen,  so  dass  die  Artbestimmung  oder  event.  Beschreibung  ganz 
unmöglich  ist.  Der  Stock  hat  eine  knollige  Form,  und  ist  aus  mehreren  Zweigen, 
welche  aber  im  Gestein  versenkt  stehen,  zusammengesetzt.  Die  Zweige  sind  rund¬ 
lich,  breit,  durch  kleinere  Zwischenstäbchen  verbunden. 

Die  Bakonyer  Form  hat  sehr  grosse  Aehnlichkeit  mit  einigen  Arten  der 
Salt-Ranges.  Besonders  mit  Polypora  gigantea  Waagen  und  Pichl4  ist  diese  Aehn- 
lichkeit  sehr  auffallend. 

Ich  bedauere,  nur  das  schlecht  erhaltene  Stück  zu  haben,  welches  kaum 
berechtigt,  auf  die  Anwesenheit  der  bisher  nur  aus  dem  Palaeozoicum  bekannten 
Gattung  Polypora  in  der  Trias  zu  schliessen. 

Fundort:  Veszprem,  Simogahegy. 

1  Nicholson  and  Etheridge:  On  the  Tasmanian  and  Australian  Spccies  of  Stcnopora;  Anm. 
and  Mag.  Nat.  Hist.  No.  99,  S.  178,  Taf.  17. 

2  v.  Zittel:  Studien  über  fossile  Spongien,  III.  Ablh. ;  Abh.  der  k.  baycr.  Akad.  der  Wiss. 
Bnd.  XIII,  Abth.  II,  Seite  47.  —  Handbuch  der  Palaeontoloie  I,  S.  609. 

3  Papp  K.:  Trias-Korallen  des  Bakony,  Seite  20. 

4  Waagen  und  Pichl:  Salt-Range  fossils  I,  5,  S.  786.  Taf.  89,  Fig.  2a. 
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Fam.  TUBULIPORIDAE  Busk. 
ii.  gen.  Stoma topora  Bronn. 

2.  Stomaiopora  dubia  Papp. 

1900.  Stomatopora  dubia  Papp  K.:  Trias-Korallen  des  Bakony,  S.  22,  Fig.  4, 

Taf.  I,  Fig.  6. 

Auch  unter  meinen  Exemplaren  fand  ich  diese  von  Dr.  Papp  beschriebene 
Art,  die  wirklich  den  Stomatoporen  anzugehören  scheint. 

Fundort:  Veszprem,  Jeruzsälemhegy. 


Fam.  FRONDIPORIDAE  Reuss. 

iii.  gen.  Fascicularia  M.  E. 

3.  Fascicularia  triasin  a  n.  f. 

Taf.  II,  Fig.  10,  11,  12. 

Ich  besitze  nur  ein  Stück  dieser  Art,  die  mir  sehr  interessant  erscheint. 
Die  Kolonie  war  auf  einem  grossen  Kalksteinblock  angeheftet  und  ist  ziemlich 
angewittert.  Der  massive  Stock  besitzt  nur  ein  Bündel  von  guterhaltenen  Zellen; 
andere  Zellengruppen  waren  aber  vorhanden.  Die  Zellen  des  Bündels  sind  ange¬ 
wachsen,  radial  angeordnet,  gegen  die  Basis  verschmälert,  so  dass  die  Zellen  einer 
verlängerten  Pyramide  gleichen.  Die  Zellenöffnungen  sind  ziemlich  gross,  und  haben 
eine  unregelmässige  vier-,  fünf-  oder  sechseckige  Gestalt.  Auf  den  Wänden  der 
Zellen  konnte  ich  keine  Spur  von  Streifung  entdecken. 

Diese  Art  könnte  im  ersten  Augenblicke  wohl  als  eine  Favositide  angesehen 
werden,  die  Poren  aber  fehlen  gänzlich,  auch  konnte  ich  keine  Spur  von  Böden 
entdecken,  so  dass  die  Bryozoen- Natur  höchst  wahrscheinlich  ist.  Auch  die  äussere 
Gestalt  ist  ganz  jene  von  Fascicularia ,  eine  Gattung,  die  noch  nicht  aus  der 
Trias  bekannt  war. 

Fundort  :  Veszprem,  Jeruzsälemhegy. 

Fam.  CERIOPORIDAE  Busk. 

iv.  gen.  Ceriopora  Gldfs. 

4.  Ceriopora  cnemidium  v.  Klipst.  sp. 

Taf.  II,  Fig.  19. 

1841.  Calamopora  spongites  Münster:  Beitr.  zur  Geognosie  und  Petrefactenkunde 
des  südöstl.  Tyrols,  IV,  S.  38,  Taf  II,  Fig.  18. 

1843.  Calamopora  cnemidium  von  Klipst.:  Beitr.  zur  Kennt,  der  östl.  Alpen,  S.  285, 
Taf.  XIX,  Fig.  15. 

1865.  Actinofungia  astroites  Münst.  sp.  Laube;  Fauna  v.  St.-Cassian,  S.  243  (p. 
p.  tantum!) 
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1878.  Achilleum  milleporatum  Quenstedt:  Die  Spongien,  S.  541,  Taf.  140,  Fig.  36 — 38. 
1889.  Ceriopora  cnemidium  Klipst.  sp.  v.  Wöhrmann,  Fauna  der  sogenannten  Car- 
clita-  und  Raibler-Schichten,  S.  196,  Taf.  V,  Fig.  21. 

Wie  schon  v.  Wöhrmann  betont  hat,  kann  die  KnpSTEiN’sche  Art  nicht  mit 
Ceriopora  astroites  Münst.  sp.  zusammengefasst  werden.  Alle  grossen,  mit  radialen 
Furchen  auf  der  Oberfläche  versehenen  Formen  gehören  zu  C.  astroites ,  während 
die  kleineren  kugeligen  oder  ästigen  Formen,  häufig  gestielt  mit  runzeliger  Epi- 
thek,  dem  C.  cnemidium  zuzuschreiben  sind.  Die  Röhren  sind  fein,  ohne  Tabulae, 
und  sie  strahlen  von  der  Basis  gegen  die  Aussenseiten  aus. 

Mein  einziges  Exemplar  ist  keulenförmig,  gestielt,  und  von  einer  dünnen, 
leicht  runzeligen  Epithek  auf  der  Unterseite  bedeckt.  Die  Zellenöffnungen  sind 
sehr  zahlreich,  klein,  alle  gleich,  mehr  oder  minder  rundlich. 

Das  Exemplar  hat  eine  Höhe  von  8  mm.,  einen  Durchmesser  von  6'5  mm.; 
der  Durchmesser  der  Zellen  ist  ungefähr  0  3  mm. 

Fundort:  Veszprem,  Eisenbahnstrecke  Veszprem — Jutas,  Prof.  IV,  Sch.  a — b. 

5.  Ceriopora  pannonica  Papp. 

1900.  Ceriopora  pannonica  Papp  K.:  Trias-Korallen  des  Bakony,  S.  21,  Fig.  3; 

Taf.  I,  Fig.  6. 

Die  Art  scheint  ziemlich  häufig,  denn  ich  habe  davon  mehrere  Exemplare 
untersuchen  können. 

Fundort:  Veszprem,  Jeruzsälemhegy. 

6.  Ceriopora  spongicola  n.  f. 

Taf.  II,  Fig.  8,  9. 

Die  Art  hat  eine  Amblysiphonella 1  incrustirt,  und  sie  auch  in  ihrem  Inneren 
zerstört. 

Auf  der  Aussenseite  der  Spongie  sieht  man  eine  Anzahl  runder,  ziemlich 
entfernter,  fast  durchaus  gleichgrosser  Oeffnungen.  Die  Taf  II,  Fig.  12  meiner 
Arbeit  über  Trias-Spongien  giebt  eine  ganz  deutliche  Darstellung  der  Spongie  mit 
der  sie  incrustirenden  Bryozoc. 

Ein  Schnitt  durch  den  Schwammkörper  lässt  zahlreiche  runde  Zellen  wahr¬ 
nehmen,  welche  von  einer  lichten,  radial  gestreiften  Wand  umgeben  sind.  Böden 
fehlen  gänzlich,  wie  auch  grössere  Poren  in  der  Wand. 

Die  Zellen  haben  einen  Durchmesser  von  etwa  0'6 — 0-8  mm. 

Fundort:  Veszprem,  Jeruzsälemhegy. 

7.  Ceriopora  Böckhiana  n.  f. 

Taf.  II,  Fig.  13,  14,  15. 

Massige,  incrustirende,  kugelige  Stücke.  Ich  kenne  von  dieser  nicht  seltenen 
Art  einige  Stücke,  welche  theils  auf  Conchylien- Klappen,  theils  auf  Hydrozoen  fest- 

1  Siehe  Vinassa:  Trias-Spongien  des  Bakony,  Taf.  II,  Fig.  12. 

Resultate  der  wissenschaftl.  Erforschung  des  Balatonsees.  I.  Bd.  1.  Th. 
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sitzen.  Sie  haben  eine  mehr  oder  minder  convexe  Form  und  sind  in  den  meisten 
Fällen  halbkugelig.  Auf  der  Oberfläche  sind  einige,  im  Verhältnisse  zur  Grösse 
der  Colonie  sehr  grosse,  rundliche,  alle  miteinander  gleiche  und  ziemlich  ent¬ 
fernte  Zcllenöfifnungen  vertheilt. 

Ein  Längsschnitt  durch  die  halbkugelige  Colonie  lässt  die  kurzen,  periphe¬ 
rischen  Zellen  ohne  Böden  und  ohne  Poren  wahrnehmen;  man  sieht  auch  den 
Durchschnitt  der  anderen  radial  angeordneten  Röhren.  Die  Colonicn  sind  nur 
incrustirend;  sie  dringen  nicht  in  den  Wirth  ein  und  zerstören  nie  die  Unterlage. 

Ich  habe  sowohl  das  Exemplar  mit  kleineren  Zellen  (Taf.  II,  Fig.  13),  wie 
auch  das  andere  mit  grösseren  Zellenöffnungen  (Taf.  II,  Fig.  14)  als  einzige  Art 
zusammengefasst. 

Das  kleinere  Stück  scheint  Ceriopora  collis  d'Orb.,1  das  grössere  Cerioporct 
mamilla  d'Orb.2  ziemlich  nahe  zu  stehen.  Beide  werden  von  d’Orbigny  als  zwei 
verschiedene  Arten  beschrieben,  gehören  aber  wahrscheinlich  einer  und  derselben 
Art  an. 

Durchmesser  der  Zellen  im  grösseren  Exemplare  003  mm.,  im  kleineren 
0  025  mm. 

Fundort:  Veszprem,  Jeruzsälemhegy,  Profil  IV,  Sch.  a — b. 

8.  Cerioporct  flcibellnm  n.  f. 

Taf.  II,  Fig.  16,  17,  18. 

Die  neue  Art  incrustirt  eine  Hydroiden-Y orm,  ohne  sie  aber  zu  zerstören. 
Sie  sitzt  auf  der  oberen  Seite  des  Wirthes  und  zieht  eine  ununterbrochene  Decke 
darüber. 

Die  Zellen  sind  ausserordentlich  zahlreich,  klein,  durchaus  von  gleichen  Di¬ 
mensionen  und  ein  wenig  polyedrisch. 

Im  Längsschnitte  sieht  man  längere  und  kürzere  Röhren  ohne  Böden,  welche  den 
Zellenöffnungen  entsprechen  und  hie  und  da  bis  fast  an  den  Hydroiden-Körper  reichen. 

Keine  der  von  mir  bekannten  Cerioporen  hat  eine  so  charakteristische  Form. 

Durchmesser  der  Zellen:  0'25  mm. 

Fundort:  Veszprem,  Profil  IV,  Sch.  a — b. 


9.  Cerioporct  baconica  n.  f. 

Taf.  II,  Fig.  5,  6,  7. 

Diese  Art  gehört  einer  der  überaus  zahlreichen,  nach  v.  Zittel  sehr  unglück¬ 
lich  aufgestellten  Untergattungen,  welche  d'Orbigny  vorgeschlagen  hat. 

Vielleicht  wäre  es  berechtigt,  eine  dieser  Untergattungen  anzunehmen,  und 
in  diese  die  mehrschichtigen  Cerioporen  einzuverleiben. 

Unsere  neue  Art  ist  nicht  incrustirend ;  sie  ist  frei,  hat  eine  unregelmässige 
linsenförmige  Gestalt,  und  ist  auf  der  Unterseite  von  einer  dicken,  runzeligen 

1  d’Orbigny:  Palacont.  Franc.  Bryözoaires,  S.  1036,  Taf.  792,  Fig.  1 — 3. 

2  d’Orbigny:  Op.  cit.  S.  1041,  Taf.  793,  Fig.  3—4. 
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Epithek  bedeckt.  Auf  der  Oberfläche  sind  die  Zellen  kaum  wahrnehmbar,  so  dass 
nur  Dünnschliffe  einen  Aufschluss  über  den  Bau  dieser  Ceriopora  geben  können. 

Ein  tangentialer  Schliff  lässt  kleine,  zahlreiche,  polygonale  Zellen  sehen, 
welche  durch  sehr  dünne  Wände  getrennt  sind.  Im  Längsschnitte  sieht  man  die 
Wände  viel  grösser;  sie  besitzen  aber  immer  die  charakteristische  Structur  der 
Bryozoen.  Die  Zellen  sind  in  zahlreichen  Schichten  übereinander  lagert;  hie  und 
da  findet  sich  aber  eine  Verdickung  der  horizontalen  Wände,  und  deshalb  sieht 
man  eine  dunklere  Linie  im  Bryozoen- Körper;  solche  dunklere  Streifen,  vielleicht 
ältere  Oberflächen,  sind  ziemlich  häufig,  und  geben  der  Colonie  eine  ausgeprägte 
schichtförmige  Structur. 

Keine  von  den  bekannten  mehrschichtigen  Cerioporen  kann  dieser  schönen 
Art  verglichen  werden,  wenn  nicht  die  durch  viele  Merkmale  verschiedene  Cer. 
pannonica  Papp.1 

Grösster  Durchmesser  39  mm.,  kleinster  28  mm.;  Höhe  13  mm. 

Fundort:  Veszprem,  Jeruzsälemhegy. 


HYDROIDA  Johnst.  Allm. 

TUBULARIA  Claus. 


Fam.  SPHAERACTINIDAE  Waag.  u.  Wenz. 
Gen.  Stromactinia  n. 


Die  neue  Gattung  ist  nur  zur  Bequemlichkeit  der  Benennung  begründet. 
Eigentlich  ist  Stromactinia  eine  Ellipsactinie  ohne  Zooid  röhren  und  ohne 
Sarcorhizen.2  Das  Fehlen  der  Zooidröhren  ist  ein  Charakter,  welcher  bei  vielen 
Hydrozoen  wiederkehrt.  Nach  Steinmann3  ist  dies  ein  ursprüngliches  Merkmal, 
und  er  sagt,  dass  die  beiden  bis  jetzt  bekannten  Gattungen  triadischer  Hydrozoen, 
Stoliczkaria  Dunc.4  und  Heterastridium  Reuss5 6 7  (=  Syringosphaeria  Dunc.)  nur  der 
Bequemlichkeit  wegen  getrennt  werden  sollen.  Heterastridium  besitzt  Zooidröhren, 
während  Stoliczkaria  polyplos  ist.  Aber  Duncan  hat  auch  Syringosphaerien  be¬ 
schrieben,  in  welchen  fast  keine  Polypen  sind.0  Dasselbe  habe  ich'  für  einige 
Hydractiniden  betont.  Ein  nur  coenenchymatisches  Anwachsen  des  Stockes  ist 
demnach  keine  gründliche  Verschiedenheit. 


1  Papp:  Op.  cit.  S.  22,  Textfig.  3,  4.  Taf.  I,  Fig.  6. 

2  Vinassa:  Studi  sulle  Idractinie  fossili;  Mem.  R.  Accad.  Lincei,  1899,  S.  18. 

3  Steinmann:  Triadische  Hydrozoen  aus  dem  östl.  Balkan,  S.  472. 

4  Duncan:  On  the  genus  Stoliczkaria;  Quart.  Journ.  geol.  Soc.,  38,  S.  69. 

5  Reuss:  Neben  zwei  neue  Anthozocn  aus  den  Hallstätter  Schichten,  S.  432. 

6  Steinmann:  Op.  dt.  Seite  473. 

7  Vinassa:  Op.^cit,  Seite  30,  46, 
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Die  neue  Gattung  ist  aus  dicken,  concentrischen,  durch  enge  Interlaminar¬ 
räume  geschiedenen  Kalkblättern  zusammengesetzt,  welche  durch  radiale  Pfeiler 
verbunden  sind.  Radiale  Röhrchen  (Zooidröhren),  sowie  auch  Sarcorhizen  fehlen 
gänzlich.  Nur  das  Fehlen  von  Zooidröhren  und  Sarcorhizen  unterscheidet  sie  von 
Ellipsactinia. 

Stroinactinia  triasica  n.  f. 

Taf.  II,  Fig.  21,  22,  23,  24,  25. 

Die  einzige  Art  dieser  Gattung  scheint  ziemlich  häufig  in  der  Bakonyer  Trias 
zu  sein.  Ich  kenne  davon  mehrere  Exemplare  von  verschiedener  Grösse.  Die  Art 
lebt  immer  auf  einem  fremden  Körper:  in  den  meisten  Fällen  ist  dieser  centrale 
Nucleus  ein  Bruchstück  eines  Mollusken,  aber  im  Laufe  des  Wachsthums  kann 
der  Hydrozoc  auch  weiteres  Material  an  sich  ziehen,  wie  das  Taf.  II,  Fig.  24 
deutlich  zeigt.  Die  Lamellen  haben  eine  ausgeprägt  concentrische  Zuwachsstruktur: 
sie  sind  aber  nicht  regelmässig,  sondern  mehr  oder  minder  wellig,  und  hie  und 
da  fliessen  zwei  solcher  Lamellen  zusammen.  Die  Lamellen,  sowie  die  Pfeiler 
sind  sehr  dick,  und  die  Interlaminarräume  sehr  klein.  Abgesehen  von  den  Zooid¬ 
röhren,  ist  die  innere  Structur  dieser  Hydrozoe,  fast  identisch  mit  jener  von  Ellips¬ 
actinia  Steinm.1 *  aus  dem  Tithon,  wie  sie  Steinmann  und  Canavari  2  beschrieben 
haben,  und  Cyclactinia  Vin.3  aus  dem  Neogen. 

Die  Oberfläche  ist  gekörnelt  oder  runzelig;  ich  konnte  keine  Höcker  auf  der¬ 
selben  wahrnehmen,  wie  sie  bei  einigen  triadischen  Formen  gemein  sind. 

Die  Art  erreicht  keine  ansehnliche  Grösse.  Das  grösste  Stück  hat  einen  Durch¬ 
messer  von  21  mm.  und  eine  Flöhe  von  10  mm.  —  Viele  der  Stücke  haben  eine 
unregelmässige  halbkugelige  Gestalt,  und  sind  dann  auf  der  Unterseite  ausgehöhlt, 
andere  sind  bohnenförmig,  leichtgekrümmt,  andere  endlich  sind  fast  cylindrisch, 
an  beiden  Enden  ein  wenig  zugespitzt. 

Fundort  :  Veszprem,  Jeruzsälemhegy,  Profil  IV,  Sch.  a — b. 


Diese  neue  Form  hat  ein  sehr  grosses  Interesse,  denn  sie  füllt  zum  Theil 
eine  Lücke  im  Hydrozoeu-Phylum.  Schon  1899  sagte  ich  in  meiner  oben  citirten 
Arbeit  (S.  47):  «Es  fehlen  noch  triadische  Formen,  welche  die  Stromatop07'en  mit 
den  Sphaeractinid'en  verbinden».  Die  neue  Art  verbindet  nun  ganz  gut  diese  beide 
Gruppen. 

Die  Stromatoporen  sind,  wie  man  schon  weiss,  eine  ganz  unnatürliche  Gruppe, 
welche  viele  sehr  entfernt  stehende  Thierformen  zusammenfasst.  Nach  Wenzel4 
sind  in  ihnen  drei  Gruppen  zu  unterscheiden.  Die  Formen  der  ersten  Gruppe, 
Stromatoporoidea  s.  str.,  sind  nur  coenenchymatisch,  besitzen  deshalb  weder  Zooid¬ 
röhren,  noch  Astrorhizen.  Diese  sind,  nach  Steinmann,5  die  Urformen  der  Hydro- 


1  Steinmann:  Heber  fossile  Hydrozoen  aus  der  Fam.  der  Coryniden,  Seite  116. 

3  Canavari:  Idrozoi  titoniani  appartenenti  alle  Fam.  delle  Ellipsactinidi,  S.  21  etc. 

3  Vinassa  :  Op.  cit.  S.  34,  Textf.  5  auf  S.  36. 

4  Wenzel:  Ueber  fossile  Hydrocorallinen,  Seite  3. 

Steinmann:  Triadische  Hydrozoen,  Seite  474. 
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zoen.  In  der  Trias  waren  bis  jetzt  nur  die  Stoliczkaridac  Vin.  (=  Heterastrididae 
Frech,  p.  p.)  bekannt,  welche  keine  Interlaminarräume  besitzen,  aber  Zooidröliren 
haben.  Die  Stoliczkaridac  stammen  direkt  von  den  Stromatoporiden ;  von  ihnen 
aber  sind  nicht  die  Sphaeractiniden  entstanden,  sondern  nur  die  lebenden  Ceratel- 
ladae  und  höchst  wahrscheinlich  Parkeria.  Die  Sphaeractinidae,  welche  deutliche 
Aehnlichkeit  mit  einigen  Stromatoporae  s.  str.  Wenzel  besitzten,  hatten  bis  jetzt 
keine  Vertreter  in  der  Trias.  Stromactinia  ist  nunmehr  ein  solcher  Vertreter:  sie 
ist  mit  den  Stromatoporen  s.  str.  durch  Fehlen  der  Zooidröhren  und  Sarcorhizen 
verbunden,  aber  die  Ausbildung  der  concentrischen  Lamellen  und  der  Interlaminar¬ 
räume,  welche  den  Stoliczkariden  fehlt,  ist  für  Sphaeractiniden  charakterisch.  So 
können  wir  direkt  vom  Palaeozoicum  durch  Trias,  Jura,  Kreide  und  Tertiär  bis  zu 
den  lebenden  Hydractinien  kommen.  Der  Stammbaum,  welchen  ich  in  meiner  oben 
citirten  Arbeit  (Seite  51)  gab,  kann  demnach  in  folgender  Weise  ergänzt  werden: 


Lebend 

Tertiär 

Kreide 

Jura 

Trias 


Palaeozoicum 


Hydrocorallinae 

I 

?  Hydrocorallinae 


Ceratclladae 


Hydractinidae 

I 

Hydractinidae 


Sphaeractinidae  und  Hydractinidae 

I 

Sphaeractinidae 
Stoliczkaridae  Sphaeractinidae 


Stromatoporoidea  p.  p. 


VERZEICHNISS  DER  FOSSILEN  TABULATEN, 
BRYOZOEN  UND  HYDROZOEN  VON  VESZPREM. 

TABULATEN. 

Sämmtliche  Formen  aus  dem  Steinbruch  am  Jeruzsalemhegy. 

Pachypora  Löczyana  n.  f. 

»  dubia  n.  f. 

Chaetetes  Semseyi  n.  f. 

Monticulipora  (Heterotrypa)  Hornigi  n.  f. 

»  »  Bittneri  n.  f. 


Monotrypa  Böckhiana  Papp. 
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Monotrypa  ( Monotrypella )  hirsuto-muralis  Papp. 

»  (Dianulites)  Pappi  n.  f. 

»  »  patera  n.  f.  und  Scheele-Garten. 

( Diatrypello )  capulus  n.  f. 

»  »  baconica  n.  f. 

»  »  decipiens  n.  f. 

Steno pora  (?)  Kochi  n.  f. 

BRYOZOEN. 

Polypora  sp.  | 

Stomatopora  dubia  n.  f.  !  Jeruzsälemhegy. 

Fascicularia  triasica  n.  f.  j 

Ceriopora  cnemidium  n.  f.  Eisenbahnstrecke  Veszprem— Jutas,  Profil  IV. 

»  pannonica  n.  f.  Jeruzsälemhegy. 

»  spongicola  n.  f.  Jeruzsälemhegy. 

»  Böckhiana  n.  f.  Jeruzsälemhegy  und  Eisenbahnstrecke  Veszprem— 

Jutas,  Profil  IV. 

»  flabellum  n.  f.  Eisenbahnstrecke  Veszprem  -Jutas,  Profil  IV. 

»  baconica  n.  f.  Jeruzsälemhegy. 


HYDROZOEN. 


Stromactinia  triasica  n.  f.  Jeruzsälemhegy  und  Eisenbahnstrecke  Veszprem— 

Jutas,  Profil  IV. 


TAFEL  I 


TAFEL-ERKLÄRUNG. 

Taf.  I. 

Fig.  1—5.  Monotrypa  (Dianulites)  Pappi  Vin.  Veszprem,  Jeruzsälemhegy.  Seite  11. 
1 — 3.  Exemplar  von  oben,  von  unten  und  von  der  Seite  gesehen. 

4.  Längsschnitt  an  der  Peripherie.  (Die  dunkleren  Linien  sind  die  Wände.) 

V  ergrössert. 

5.  Angeschliffene  Oberseite.  Vergrössert. 

Fig.  6 — 10.  Pachypora  Löczyana  Vin.  Veszprem,  Jeruzsälemhegy.  Seite  5. 

6 — 8.  Exemplar  von  oben,  von  unten  und  von  der  Seite  gesehen. 

9.  Angeschliffene  Oberseite.  Vergrössert. 

10.  Längsschnitt.  Vergrössert. 

Fig.  11 — 13.  Monotrypa  (Diatrypella)  capulus  Vin.  Veszprem,  Jeruzsälemhegy.  S.  13. 

11.  Exemplar  in  natürlicher  Grösse. 

12.  Längsschnitt.  Vergrössert. 

13.  Angeschliffene  Oberseite.  Vergrössert. 

Fig.  14 — 17.  Chaetetes  Semseyi  Vin.  Veszprem,  Jeruzsälemhegy.  Seite  9. 

14.  Exemplar  in  natürlicher  Grösse. 

15.  Längsschnitt.  Vergrössert. 

16.  Angeschliffene  Oberseite.  Vergrössert. 

17.  Wand.  Vergrössert  50:1. 

Fig.  18 — 20.  Stenopora  (?)  Kochi  Vin.  Veszprem,  Jeruzsälemhegy.  Seite  14. 

18.  Exemplar  in  natürlicher  Grösse. 

19.  Längsschnitt.  Vergrössert. 

20.  Oberfläche.  Vergrössert. 

Fig.  21 — 23.  Monotrypa  (Dianulites)  patera  Vin.  Seite  12. 

21.  Exemplar  in  natürlicher  Grösse  Jeruzsälemhegy. 

22.  Angeschliffene  Oberseite.  Vergrössert. 

23.  Längsschnitt.  Vergrössert. 

Fig.  24 — 26.  Monotrypa  (Diatrypella)  baconica  Vin.  Veszprem,  Jeruzsälemhegy.  S.  13. 

24.  Exemplar  in  natürlicher  Grösse. 

25.  Angeschliffene  Oberseite.  Vergrössert. 

26.  Längsschnitt.  Vergrössert. 

Fig.  27 — 29.  Monticulipora  (Heterotrypa  ?)  Bittneri  Vin.  Veszprem,  Jeruzsälemhegy. 
Seite  10. 

27.  Exemplar  in  natürlicher  Grösse. 

28.  Angeschliffene  Oberfläche.  Vergrössert.  (Die  Wände  sind  su  dick  ge¬ 

zeichnet.) 

29.  Längsschnitt.  Vergrössert. 

Fig.  30 — 32.  Monotrypa  ( Diatrypella )  decipiens  Vin.  Veszprem,  Jeruzsälemhegy.  S.  13. 
30  a — b.  Exemplar  in  natürlicher  Grösse. 

31.  Angeschliffene  Oberfläche.  Vergrössert. 

32.  Längsschnitt.  Vergrössert. 

Fig.  33—35.  Pachypora  dzibia  Vin.  Veszprem,  Jeruzsälemhegy.  Seite  16. 

33.  Exemplar  in  natürlicher  Grösse. 

3-1.  Angeschliffene  Oberfläche.  Vergrössert. 

35.  Längsschnitt.  Vergrössert. 
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TAFEL-ERKLÄRUNG. 

Taf.  II. 

Fig.  1 — 4.  Monticulipora  ( Heterotrypa)  Hornigi  Vin.  Veszprem,  Jeruzsälemhegy.  S.  10. 

1.  Oberfläche.  Vergrössert. 

2.  Exemplar.  Vergrössert. 

3.  Angeschliffene  Oberfläche.  Vergrössert. 

4.  Längsschnitt.  Vergrössert. 

Fig.  5  7.  Ceriopora  baconica  Vin.  Veszprem,  Jeruzsälemhegy.  Seite  18. 

5  a — c.  Exemplar  von  oben,  von  unten  und  von  der  Seite  gesehen. 

6.  Längsschnitt.  Vergrössert. 

7.  Tangentialer  Schnitt.  Vergrössert. 

Fig.  8 — 9.  Ceriopora  spougicola  Vin.  Veszprem,  Jeruzsälemhegy.  Seite  17. 

8.  Oberfläche.  Vergrössert. 

9.  Tangentialer  Schnitt.  Vergrössert. 

Fig.  10  —  12.  Fascicularia  triasina  Vin.  Veszprem,  Jeruzsälemhegy.  Seite  16. 

10.  Exemplar  in  natürlicher  Grösse. 

11.  Zellenöffnungen  von  oben  gesehen.  Vergrössert. 

12  Zellenbündel  von  der  Seite  gesehen.  Vergrössert. 

Fig.  13—15.  Ceriopora  Böckhiana  Vin.  Seite  17. 

13.  Exemplar  auf  einer  Bivalvenklappe.  Vergrössert,  Jeruzsälemhegy. 

14.  Exemplar  auf  einer  Hydrozoe.  Vergrössert.  L  ,,  „T  0  ,  , 

15.  Angeschhflene  Innenseite  desselben.  Vergrössert.  ) 

Fig.  16 — 18.  Ceriopora  flabellum  Vin.  Profil  IV,  Sch.  a — b.  Seite  18. 

1 6.  Exemplar.  V ergrössert. 

17.  Angeschliffene  Innenseite.  Vergrössert. 

18.  Oberfläche.  Vergrössert. 

Fig.  19.  Ceriopora  cuemidium  v.  Klipst.  sp.  Vergrössert.  Veszprem,  Stadteisenbahn. 
Fig.  20.  Polypora  sp.  Ein  wenig  vergrössert.  Veszprem,  Simogahegy.  Seite  15. 
Fig.  21 — 25.  Stromactinia  triasica  Vin.  Veszprem,  Jeruzsälemhegy.  Seite  20. 

21  a — b.  Exemplar  in  natürlicher  Grösse. 

22.  Angeschliffene  Innenseite  desselben.  Vergrössert. 

23  a — c.  Exemplar  in  natürlicher  Grösse. 

24.  Angeschliffene  Innenseite  desselben.  Vergrössert. 

25.  Dünnschliff.  Vergrössert  25  :  1. 
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EINLEITUNG. 


SCHON  im  Jahre  1869  machte  JOHANN  Böckh,  der  erste  Erforscher 
des  Bakony,  welcher  beim  Balaton-Füreder  Thale,  in  der  Nähe  des 
Berges  Torma,  in  der  oberen  Mergelgruppe  des  Trias  mehrere 
Korallenreste  fand,  darauf  aufmerksam,  dass  die  Triasschichten  des 
Bakony  auch  an  Korallen  reich  sind.  «Am  Rande  der  Weingärten  - 
schreibt  er1  —  fand  ich  zwei  Stücke  eines  Mergelkalksteines,  welcher 
beinahe  eine  Muschelbreccie  bildet.  Zahlreiche  Auswitterungen  bedecken 
die  Oberfläche.  Auf  diesem  Stücke  sind  mehrere  guterhaltene  Exem¬ 
plare  von  Avicula  aspera  Pichl,  zu  sehen  ;  ausserdem  füllen  das  Gestein 
Theile  von  Pentacrinus  amoenus  Lbe.,  Thecidium  und  Brachiopoden, 
Stachel  von  Cidaris  und  Bruchtheile  von  Muscheln,  so  auch  mehrere 
Korallenreste. » 

Mehr  erfuhren  wir  jedoch  von  den  Korallen  bis  zur  neuesten  Zeit 
nicht.  Desider  LaczkÖ,  Oberlehrer  am  Piaristengymnasium  zu  Veszprem, 
und  Ludwig  von  Löczy,  Präsident  der  Balatonsee-Comission,  welch 
letzterer  in  den  Arbeitskreis  der  Balaton-Studien  die  geologische  Ream- 
bulation  des  südlichen  Bakony  aufnahm,  legten  im  Januar  des  Jahres 
1898  der  Fachsitzung  der  Geologischen  Gesellschaft2  aus  dem  Bakony 
eine  reiche  Trias-Fauna  vor.  Die  hier  vorgelegten  Fossilien,  welche 
grösstentheils  aus  der  Gemarkung  Veszprems  herrühren,  sammelte 
Gymnasial-Oberlehrer  Desider  Laczicö,  der  die  Sammlung  für  Natur¬ 
geschichte  der  Piaristen  zu  einer  wahren  Schatzkammer  des  Bakony 
gestaltete.  Circa  20  Arten  der  Korallen  bestimmte  Dr.  Ludwig  von 
Löczy,  nachdem  er  sich  jedoch  mit  denselben  zufolge  seiner  wichtige¬ 
ren  Arbeiten  nicht  eingehender  befassen  konnte,  begann  einer  seiner 
Schüler,  Julius  Söbänyi  in  München,  ihr  detaillirtes  Studium.  Letzterer 


1  Johann  Böckh:  Die  geologischen  Verhältnisse  des  südlichen  Theiles  des  Bakony.  I.  Theil. 
Pest.  Jahrbuch  der  kön.  ung.  Geologischen  Anstalt.  Band  II.  Heft  II.  Pag.  109. 

2  Fachsitzungsprotokoll.  Földtani  Közlöny  (Geologische  Mittheilungen).  Bd.  XXVIII.  P.  65,  66. 
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stellte  das  Resultat  seiner  Studien  zusammen,  doch  publicirte  er  sein 
Manuscript  nicht.  — -  In  diesem  Manuscripte,  welches  das  Datum  : 
München,  28  Feber  1898  trägt,  beschreibt  Julius  Söbänyi  folgende 
Arten  detaillirt  :  Thecosmilia  sublaevis  MÜNSTER,  Thecosmilia  badiotica 
Volz,  Margarosmilia  Zieteni  Kl.,  Margarosmilia  Zieteni  Kl.  var.  con- 
flucns,  Montlivaultia  Verae  V.,  Myriophyllia  gracilis  Lbe.,  Omphalophyllia 
radiciformis  Kl.,  Toechastraea  Oppeli  Lbe.,  Thamnastraea  delicata  Reuss, 
Thamnastraea  rectilamellosa  WlNKLER,  Isastraea  profunda  Reuss,  Stylo- 
phyllopsis  Mojsvdri  Frech. 

Später  befasste  sich  auch  Dr.  Emerich  von  Lörenthey  mit  den 
Bakonyer  Korallen  in  München,  doch  war  auch  er  durch  seine  viel¬ 
fachen  Arbeiten  verhindert,  sich  in  die  detaillirte  Aufarbeitung  des 
gesammten  Materials  vertiefen  zu  können. 

So  ward  also  mir  das  Glück  zutheil,  die  Arbeit  beschliessen  zu 
dürfen. 

Dr.  Fritz  Frech,  Professor  an  der  Universität  zu  Breslau,  der 
mich  mit  seinen  gütigen  Weisungen  in  das  Studium  der  Korallen  ein¬ 
führte,  stellte  mir  mit  der  grössten  Zuvorkommenheit  seine  reiche  Privat¬ 
sammlung  und  die  Sammlung  der  Anstalt,  so  auch  die  gesammte  Korallen- 
litteratur  zur  Verfügung.  In  einer  so  reichen  Sammlung,  bei  den  Werken 
Frech’s  und  Volz'  wird  selbst  die  langwierige  und  mühsame  Arbeit 
der  Korallenbestimmung  genussreich. 

Für  die  Gastfreundschaft,  mit  welcher  Herr  Professor  Dr.  Frech 
während  meines  Breslauer  Aufenthaltes  die  geo-palaeontologische  Anstalt 
zu  meinem  zweiten  Heim  werden  liess,  spreche  ich  auch  hier  meinen 
ergebensten  Dank  aus.  Ebenso  danke  ich  für  die  Zuvorkommenheit  und 

o 

freundschaftliche  Unterstützung  des  Assistenten  Herrn  Dr.  Johann 
Wysogörski.  Auch  spreche  ich  dem  Universitätszeichner  Herrn  Dr.  Emil 
Loeschmann  für  die  Fertigstellung  der  schönen  Zeichnungen  meinen 
Dank  aus. 

Wer  sich  je  mit  der  Bestimmung  von  Korallen  befasste,  weiss, 
welch  mühsame  Arbeit  die  Anfertigung  von  Schliffen  ist,  besonders 
jene  von  kleinen  oder  zerbrechlichen  Exemplaren.  Laborant  Gustav 
Heinke  verfertigte  diese  mit  wahrer  Fachkenntnis  in  der  gewünschten 
Richtung  und  ihre  Feinheit  wetteifert  mit  jener  der  durch  seinen  Vor¬ 
gänger  Ulitzka  angefertigten 

Trotz  all  dieser  günstigen  Umstände  hätte  ich  nur  eine  halbe  Arbeit 
bieten  können,  würde  mir  nicht  seine  Hoch  würden  Herr  Desider 
Laczkö,  Oberlehrer  am  Piaristengymnasium,  unter  die  Arme  gegriffen 
haben,  indem  er  die  Güte  hatte,  nach  Bestimmung  der  Korallen  sämmt- 
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liehe  Exemplare  mit  Bezug  auf  die  Fundorte  zu  revidiren  und  darüber 
ein  corrigirtes  Verzeichnis  zu  verfertigen.  Est  ist  nämlich  kaum  zu  um- 
gehen,  dass  die  Zettel,  zufolge  des  bei  Korallenbestimmungen  immerfort 
nöthigen  Präparirens  und  der  Anfertigung  von  Schliffen,  verwechselt 
werden.  Aus  dieser  Verlegenheit  befreite  mich  Herr  Oberlehrer  Desider 
Laczkö,  da  er,  der  jedes  Stück  kennt,  diese  mit  sicherer  Hand  nach 
ihren  Fundorten  gruppiren  konnte.  Für  seine  Mühe  statte  ich  ihm  auch 
hier  meinen  innigsten  Dank  ab.  Ebenso  danke  ich  dem  kön.  Geologen 
Wilhelm  Güll,  der  die  Übersetzung  in  die  deutsche  Sprache  besorgte. 

Und  jetzt,  am  Beginne  meiner  Besprechung  erübrigt  mir  nur  noch, 
dass  ich  dem  verdienstvollen  Präsidenten  unserer  Comission,  Professor 
Herrn  Dr.  Fudwig  ^on  Föczy,  der  mich  mit  der  Bearbeitung  der  Korallen 
des  Bakony  betraute,  auch  vor  der  Öffentlichkeit  meinen  Dank  abstatte. 

Breslau,  1.  September  1900. 


I. 

AUFZÄHLUNG  DER  KORALLEN  NACH  IHREN  FUNDORTEN. 

A)  Veszpremer  C  s  e  r  h  ä  t,  Giricses-domb: 

Margarophyllia  capitata  Münster. 

B)  Veszpremer  Simoga-hegy: 

Thecosmilia  granulata  Klipstein. 

Omphalophyllia  radiciformis  Klipstein 
Astraeomorpha  Pratzi  Volz. 

C)  Veszprem,  die  Schichtgruppen  des  P  r  o  p  h  i  1  s  VI  : 

Thecosmilia  badiotica  Volz. 

»  subdichotoma  Münster. 

Omphalophyllia  boletiformis  Münster. 

D)  P  r  o  p  h  i  1  IV  der  Bahn  Veszprem  —  Jutas: 

Thecosmilia  granulata  Klipstein. 

Margarosmilia  Richtliof eni  Volz. 

Craspedophyllia  alpina  Loretz. 

Omphalophyllia  radiciformis  Klipstein. 

E)  Wald  derVeszpremer  Bahn,  nördlich  von  den  Prophilen 
IV.  und  V. 

Margarosmilia  septanecteus  Loretz 
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F )  Steinbrüche  des  Jeruzsälemhegy 


Thecosmilia  subdichotoma  Münster. 

»  sublaevis  Münster. 

badiotica  Volz. 

»  granulata  Klipstein. 
Margarosmilia  Zieteni  Klipstein,  mas¬ 
senhaft. 

Zieteni  Klipst.  var.  con- 
duens  Münst. 

Richthofeni  Volz. 

»  Flint z  ei  Volz. 

Montlivaultia  obliqua  Münster. 

»  radiciformis  Münster. 

montis  Hieroso ly morum  Papp. 
Lo'czyana  Papp. 

Margarophyllia  capitata  Münster. 

»  Richthofeni  Volz. 

Michaelis  Volz. 
crenata  Münster, 

Isastraea  Gümbeli  Laube. 

»  Bronni  Klipstein. 
plana  Laube. 


zu  Veszprem  : 

Chorisastraea  Beneckei  Frech. 
Thamnastraea  Frechi  Volz  var.  bako- 
nica  Papp. 

Thamnastraea  Laczkoina  Papp. 
Toechastraea  Oppeli  Laube. 
Craspedophyllia  alpina  Loretz. 

er  ist  ata  Volz. 
gracilis  Laube. 

Omphalophyllia  recondita  Laube. 

Laubei  Volz. 

Zitteli  Volz. 

Bittneid  Volz. 
Myriophyllia  badiotica  Loretz. 

>■  gracilis  Laube. 

dichotoma  Klipstein. 
Mojsvdri  Volz. 

Pmacophyllum  gracile  Münster. 
Stylophyllum  praenuntians  Volz. 
Cyathocoenia  Andreaei  Volz. 

Monotrypa  Böckhiana  Papp. 

hirsuta  muralis  Papp. 

des  Jeruzsälemhegy 


G)  Die  Conchodonmergelschichten 

Thecosmilia  Rothpletzi  Wöhrmann. 
Montlivaultia  Löczyana  Papp. 
Thamnastraea  rectilamellosa  Winkler. 

cfr.  delicata  Reuss. 


H)  Schichten  des  Profils  IV  der  Bahn  Veszprem  —  J  u  t  a  s  : 

Montlivaultia  tirolensis  W öhrmann. 

Thamnastraea  Zitteli  Wöhrmann. 

»  rectilamellosa  Winkler. 

cfr.  delicata  Reuss. 

Spongiomorpha  (Heptastylopsis)  cfr.  ramosa  Frech. 
cfr.  minor  Frech. 


I)  Dolomit  des  Sinterdom b  zu  Veszprem: 

Thecosmilia  rariseptata  Wöhrmann. 
Montlivaultia  cfr.  Verae  Volz. 

»  cfr.  norica  Frech. 

Pinacophyllum  annulatum  Reuss. 

cfr.  paralellum  Frech. 


1  Diese  Bezeichnung  bezieht  sich  nur  auf  die  locale  Beschaffenheit  der  Obersten  Schichten 
der  Mergej  des  Jeruzsälemhegy,  welche  keine  Identität  haben  mit  dem  «Conchodon-Dolomit»  des 
Obersten  Rhaet  der  Lombardei-  Alpen. 
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II. 

BESCHREIBUNG  DER  NEUEN  ARTEN. 

Mon tlivciultia  montis  Hierosolymorum  Papp,  n.  sp. 

Figur  1  und  1  a  der  Tafel. 

Es  ist  dies  eine  cylindrische,  etwas  gebogene  Einzelkoralle.  Ihre  Kelchfläche 
steht  ein  wenig  schief  zur  idealen  Axe.  Von  unten  gegen  oben  nimmt  sie  an 
Mächtigkeit  etwas  zu.  Ihre  Theca  ist  dick,  eine  sogenannte  echte  Mauer  ,  welche, 
auf  dieselbe  Art  entstand,  wie  die  Sternleisten,  nämlich  aus  ihren  eigenen  Calci- 
ficationscentren ;  sie  umgiebt  die  Koralle  als  selbständiges  Gebilde.  Die  Dicke  der 
Mauer  wird  durch  Kragenfortsätze  erhöht,  welche,  dem  Wachstum  der  Koralle 
entsprechend,  sich  rundherum  an  die  Mauer  anlegten.  An  den  abgebröckelten 
Theilen  kommen  die  Septen  zum  Vorschein,  welche  in  verticalen  Reihen  stehen 
und  gegen  die  Mitte  der  Koralle  verkeilen.  Die  Dicke  der  Septen  neben  der  Mauer 
variirt  zwischen  */2  mm.  und  DA,  mm. 

Der  abgeschliffene  Kelch  der  Koralle  (Fig.  1/a)  zeigt  von  oben  gesehen  fol¬ 
gendes  Bild:  Die  Septen  sind  um  zwei  Hyperbeln  derart  gruppirt,  dass  ihrer  je 
eine,  dem  Längsdurchmesser  der  Koralle  entsprechend,  in  gerader  Richtung  zur 
Öffnung  der  Hyperbel  hineinragt  und  sich  beinahe  bis  zur  Spitze  derselben  er¬ 
streckt;  anderntheils  erstrecken  sie  sich  vertical  auf  die  erstere  Richtung  zwischen 
den  beiden  Hyperbeln,  dem  kürzeren  Durchmesser  entsprechend,  in  etwas  krüm¬ 
mender  Linie  bis  zum  Centrum.  Jene  Septen,  welche  die  Hyperbel  ergeben,  sind 
—  wie  auch  auf  Fig.  1/a.  ersichtlich  —  zusammenhängend.  Rundherum  reihen  sich 
weitere,  längere  und  kürzere  Septen  an.  Diese  Anordnung  der  Septen  finden  wir 
auch  an  der  unteren  Seite  vor.  Auf  einem  anderen,  kleineren  Exemplar  ist  diese 
hyperbolische  Form  noch  schöner  zu  sehen.  Es  liegt  das  Bild  bilateraler  Anord¬ 
nung  vor  uns.  Dieselbe  Form  weist  unter  anderen  auch  der  Kelch  der  aus  dem 
Jura  stammenden  Art  Moutlivaultia  Jaccardi  Ivoby  1  auf. 

Bezüglich  dieser  Fälle  sagt  Ogilvie,  dass  es  namentlich  in  der  Trias-  und 
Juraperiode  Gattungen  giebt,  bei  welchen  einzelne  Arten  oder  auch  nur  einzelne 
Exemplare  in  ausgewachsenen  Kelchen  noch  bilaterale  Symmetrie  zeigen,  obwohl 
das  cyclische  Auftreten  der  Septen  für  die  Gattung  bereits  gesetzmässig  geworden 
ist.  Solche  Gattungen  sind  Moutlivaultia  und  andere.  Diese  Fälle  betrachtet  Ogilvie 1  2 
als  Atavismen. 

Die  Zahl  der  Septen  der  Bakonyer  Form  ist  auf  dem  abgebildeten  Exemplar 
genau  80,  auf  einem  kleineren  Exemplar  64 ;  dieselben  sind  in  4 — 5  Cyclen  ange¬ 
ordnet.  Die  Septen  sind  im  Allgemeinen  nicht  gerade,  sondern  krümmen  sich  in 
kleinen  Bögen  und  sind  hie  und  da  zickzackig.  Dies  hängt  mit  der  Structur  der 
Septen  zusammen.  Die  Ursepten  ziehen  sich  im  Zickzack  in  den  Sternleisten 


1  F.  Koby:  Polypiers  jurassiques  de  la  Suisse;  Mem.  Soc.  Pal.  Suisse.  Vol.  VII — XVI.  Geneve. 
1880—98.  PI.  XXXII.  Fig.  1. 

2  Maria  M.  Ogilvie  Dr.  Sc.:  Die  Korallen  der  Starnberger  Schichten;  Palacontographica, 
Suppl.  II,  VII.  Abth.  Stuttgart  1897.  Pag.  76. 
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dahin,  wie  dies  eimgermassen  auch  Fig.  1/a  zeigt.  Bei  stärkerer  Vergrösserung  ist 
auch  zu  sehen,  dass  das  Urseptum  Seitenfortsätze  besitzt.  Die  Bakonyer  Form  hat 
also  einen  ähnlichen  Aulbau,  wie  die  Cassianer  Form  der  Montlivaultia  Verae 
Volz,  1  doch  sind  die  Sternleisten  der  letzteren  unregelmässig  und  mit  Hacken- 
fortsätzen  versehen,  was  schon  dem  freien  Auge  erkennbar  ist ;  ihre  Ursepten  sind 
noch  gänzlich  zickzackig  und  hackig.  Dabei  ist  die  Montlivaultia  Verae  eine  ge¬ 
streckte,  schmale  Form  mit  dünner  Mauer. 

Der  Durchmesser  unserer  Form  ist  am  Kelche  des  grösseren  Exemplares 
gemessen  35 — 30  mm.,  am  Kelche  des  kleineren  30 — 26  mm.  Die  ursprüngliche 
Länge  des  grösseren  Exemplares  war  cca  60  mm. 

Diese  Bakonyer  Koralle  besitzt  eine  so  bestimmte  und  charakteristische  Form, 
dass  sie  sich  von  jeder  bisher  bekannten  Art  scharf  unterscheidet.  Als  eine 
prachtvolle  Koralle  des  Jeruzsälemhegy  führe  ich  sie  unter  diesem  Namen  in  die 
Literatur  ein. 

Fundort:  Veszprem,  Jeruzsälemhegy. 


Mo n tlivaultia  Löcsyana  Papp,  n.  sp. 

Fig.  3,  3/a,  3/b,  3/c,  3/d  der  Tafel. 

Ich  fasste  mehrere,  in  der  Form  voneinander  abweichende,  in  ihrer  Structur 
jedoch  übereinstimmende  Formen  zu  einer  gemeinsamen  Art  zusammen.  Sie  sind 
alle  bestimmt  Einzelkorallen.  Ihr  Wuchs  ist  kurz,  cylindrisch  oder  conisch.  Ihre 
Mauer  ist  mittelmässig  entwickelt,  ihre  Oberfläche  wird  rundherum  von  Furchen 
in  mehrere  Theile  gegliedert.  Diese  horizontal  verlaufenden  oder  etwas  nach  oben 
oder  unten  gerichteten  Furchenbögen  sind  für  das  Äussere  dieser  Art  charak¬ 
teristisch.  Unter  der  durch  Säure  herabgeätzten  Mauer  treten  die  dicken  Septen 
hervor,  deren  Zahl  auf  den  verschiedenen  Exemplaren  zwischen  40 — 60  schwankt. 
Die  Septen  werden  im  Allgemeinen  von  aussen  nach  innen  plötzlich  dünn  und 
während  die  im  äusseren  Kreise  sich  befindlichen  in  feine  Enden  auslaufen, 
endigen  die  in  die  Mitte  gelangenden  mit  stumpfer  Spitze ;  die  in  die  Nähe  des 
Centrums  gelangenden  Septen  hingegen  enden  stellenweise  knollenförmig  und 
hängen  auch  hie  und  da  durch  derbe  ausgebuchtete  Fortsätze  miteinander  zusam¬ 
men.  Die  Anordnung  der  Septen  zeigt  auch  hier  mehr  oder  weniger  das  vier- 
strahlige  Bild,  jedoch  nicht  so  deutlich,  wie  bei  der  vorherigen  Art. 

Die  Septen  sind  durch  bald  dünnere,  bald  dickere  Traversen  miteinander 
verbunden,  welche  nach  aussen  stark  erhaben  sind,  wie  dies  Figur  3/b  der 
Tafel  zeigt ;  dies  giebt  dem  Querschnitte  ein  wesentlich  anderes  Aussehen,  als 
dasjenige  der  vorhergehenden  Art  ist,  auf  deren  Querschnitte  die  Traversen 
dünner  sind  und  die  Septen  überhaupt  in  gerader  Linie  überbrücken.  —  Das 
Urseptum  verläuft  auch  in  den  Sternleisten  dieser  Art  im  Zickzack.  —  Die 
Endothek  ist  stark  entwickelt,  und  zeigt  —  wie  auch  auf  Fig.  3/c  ersichtlich  — 
im  Längschnitt  ziemlich  grosse  Blasen,  welche  niedrig,  länglich,  gegen  oben 
erhaben  und  in  schief  seitlich  und  aufwärts  strebender  Richtung  aneinander  ge- 


1  Wilhelm  Volz:  Die  Korallen  der  Schichten  von  St.-Cassian  in  Süd-Tirol;  Palaeontogra- 
phica  43.  Bd.  1896.  Pag.  45.  Taf.  III.  Fig.  17 — 21. 
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reiht  sind.  In  der  Mitte  sind  die  Querböden  sichtbar  und  jedesmal  ist  ein  Boden 
auf  zwei  rundlichen  Blasen  inserirt,  auf  dem  Boden  wieder  setzen  sich  die  nächsten 
Blasen  an. 

Jene  im  Querschnitt  hervortretende  Erscheinung,  dass  die  Enden  der  Septen 
knollenförmig  sind  und  sich  von  den  Septen  trennen,  ein  Vorgang,  der  an  die  Bil¬ 
dung  von  Septaldornen  erinnert,  bringt  unsere  Form  mit  dem  FRECn'schen  Genus 
Stylophyllopsis  1  in  nähere  Verbindung. 

Charakteristisch  für  diese  Bakonyer  Art  ist  die  Dicke  und  die  geringe  Anzahl 
der  Septen.  Die  Montlivaultien  der  Cassianer,  wie  der  Zlambacher  Schichten  be¬ 
sitzen  wesentlich  mehr  Septen ;  die  aus  der  Raibler  Schicht  stammende  Montli¬ 
vaultia  tirolensis  Wöhrmann,1 2  und  die  Montlivaultia  radiciformis  M.3  des  Cassian 
und  Marmolata,  deren  Septenzahl  fast  dieselbe  ist,  wie  diejenige  unserer  Art,  sind 
durch  ihren  vollkommen  abweichenden,  kleinen  Wuchs,  besonders  jedoch  durch 
ihre  Structur 4  von  der  Bakonyer  Art  wesentlich  unterschieden.  Die  Montlivaultia 
Verae  Volz  hingegen  ist  zufolge  ihrer  Hackensepten  eine  einer  anderen  Gruppe 
angehörige  Form.  Der  Kelchdurchmesser  eines  grösseren  Exemplares  ist  30 — 22  mm., 
eines  kleineren  21 — 18  mm.  Der  Kelch  ist  in  der  Mitte  mässig  vertieft. 

Fundorte  :  Veszprem,  Steinbrüche  des  Jeruzsälemhegy  und  der  Conchodon- 
Mergel. 

Diese  neue  Art  widme  ich  dem  Professor  Ludwig  von  Löczy,  als  dem  hoch¬ 
verdienten  Präsidenten  der  Balatonsee-Comission. 


Tlmmnastraea  Laczköina  Papp,  n.  sp. 

(Dimorphastraea-Form.) 

Fig.  2,  2/a,  2/b  der  Tafel. 

Hält  man  das  von  D’Orbigny  aufgestellte  Genus  Dmtorphastraea  aufrecht, 
so  muss  diese  schöne,  kleine  Koralle  Dimorphastrae a  benannt  werden. 

D’Orbigny  stellte  nämlich  diese  Gattung  für  solche  Thamnastrae-en  auf,  deren 
Kelche  um  einen  centralen,  grösseren  Kelch  concentrisch  angeordnet  sind.  Frech 
beobachtete  diesen  Wuchs  auf  gewissen  Exemplaren  von  Thamnastraea  rectilamel- 
losa  Winkler,  welche  er  auch  in  seinem  Werke  abbildet,5  jedoch  betont,  dass  diese 
Form  mit  « Dimmphastraea-» -'Wuchs  in  allen  ihren  übrigen  Eigenschaften  mit  den 
typischen  Exemplaren  der  Thamnastraea  rectilamellosa  übereinstimmt  und  macht 


1  Fritz  Frech:  Die  Korallen  der  juvavischen  Triasprovinz.  Palaeontographica  XXXVII. 
Pag.  48. 

2  S.  Freiherr  v.  Wöhrmann:  Die  Fauna  der  sogenannten  Cardita-  und  Raibler  Schichten. 
Jahrbuch  d.  k.  k.  Geol.  Reichsanstalt.  XXXIX.  Bd.  1889.  Pag.  190,  Tab.  V,  Fig.  6.  Die  Raibler 
Schichten.  Jahrb.  d.  k.  k.  Geol.  Reichsanst.  XLIII.  Bd.  1893.  Pag.  641.  Tab.  XIII.  Fig.  12. 

3  Wilhelm  Salomon  :  Geologische  und  palaeontologische  Studien  über  die  Marmolata ; 
Palaeontographica.  42.  Bd.  Pag.  133.  Taf.  I.  Fig.  28 — 36. 

4  W.  Volz:  Die  Korallen  der  Scbiehten  von  Sct-Cassian.  Palaeontographica  Band  43.  Pag. 
43  und  108. 

3  Fritz  Frech:  Die  Korallen  der  juvavischen  Triasprovinz;  Palaeontographica  Bd.  XXXVII, 
Pag.  60.  ( Thamnastraea  Lesauvage  em.  Pratz.  -j-  Dimorpliastraea  d’Okb.) 
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auch  darauf  aufmerksam,  dass  hier,  ebenso,  wie  in  anderen  Fällen,  die  Eigenartig¬ 
keiten  des  Wachsthume  nicht  als  Genusmerkmale  aufgefasst  werden  können. 

Unsere  Form  zeigt  einen  überaus  ähnlichen  Wuchs  zu  den  Dimorphastrae-en 
des  Jura,  so  z.  B.  zur  Dimorphustraea  heteromorpha  Quenst.1 2  des  oberen  Jura.  Die 
Bakonyer  Form  ist  ein  kleines,  pilzartiges  Exemplar,  deren  unten  dünner  Stiel 
sich  nach  oben  plötzlich  erweitert.  Das  obere  Ende  des  Stockes  ist  convex,  wie 
dies  Fig.  2  zeigt.  Unten  und  an  den  Seiten  wird  der  ganze  Stock  von  einer  ge¬ 
meinsamen  Mauer  umgeben,  welche  feine,  concentrische  Rippen  aufweist.  Die  Zahl 
dieser  Rippen  ist  cca  15.  Am  oberen  Ende  des  Stockes  - —  Fig.  2/a  —  sind  12 
Kelche,  richtiger:  Zellen,  oder  noch  besser:  Centren 3  sichtbar;  ihre  Septen  ver¬ 
schmelzen  ohne  Mauer.  Die  in  der  Mitte  befindliche  ..grösste  Zelle  (der  sogenannte 
Mutterkelch)  mit  ihren  strahlenförmig  angeordneten  Septen  fällt  sofort  auf.  Gegen 
dieses  Centrum  laufen  etwa  70  Septen,  doch  erreicht  nur  ein  Drittel  davon  das¬ 
selbe.  Die  Zahl  der  Septen  der  seitlichen  Zellen  schwankt  zwischen  20  und  40; 
die  Centren  dieser  Seitenzellen  befinden  sich  in  verschiedener  Entfernung  von¬ 
einander  und  sind  im  Grossen  und  Ganzen  in  zwei  Cyclen  um  den  Mutterkelch 
angeordnet.  Die  Zellen  befinden  sich  auf  kleinen  Buckeln  und  vertiefen  sich  in 
deren  Mitte  zu  den  sogenannten  Kelchgruben ;  am  Grunde  der  Vertiefung  fand 
ich  sehr  schwache  Säulchen  vor.  Die  dünnen  Septen  sind  gezähnt  und  verzweigen 
sich  aus  dem  Mutterkelch  strahlenförmig  in  zahlreichen  Abstufungen ;  die  Septen 
der  Nebenzellen  jedoch  ziehen  nach  Verlassen  der  Kelchgrube  alsbald  in  paral¬ 
lelen  Richtungen  gegen  die  Ränder,  von  welchen  alle  Septen  parallel  verlaufen. 
Hier  entfallen  auf  1  mm.  etwa  sechs  Septen.  Unterwegs  theilen  sich  die  Septen 
natürlich  mehrfach  und  sind  in  zahlreichen  und  vielerlei  Abstufungen  zu  finden. 
Auf  der  Oberfläche  des  Korallenstockes  ziehen  sich  drei  bogenartige  Linien  hin, 
zwischen  welchen  sich  flache  Furchen  ausbreiten. 

Im  Längsschnitt,  auf  dem  auf  Fig.  2/b  sichtbaren  Schliffe,  welcher  durch  den 
Durchmesser  der  Koralle  geht,  fallen  etwa  40  Septen  ins  Auge,  die  in  der  Mitte 
dichter,  an  den  Seiten  schütterer  stehen.  Auf  einem  anderen  Schnitte,  welcher  die 
Septen  in  ihrem  oberflächlichen  Verlauf  quer  trifft,  sind  natürlich  ihrer  viel  mehr 
sichtbar.  Ungefähr  in  der  Mitte  des  dargestellten  Schliffes  sind  die  Querbälkchen 
an  der  Grenze  zweier  Zellen  fächerförmig  angeordnet.  Die  Querblätter  kommen 
sehr  spärlich,  die  Synaptikel  jedoch  sehr  reichlich  zum  Vorschein,  als  feine,  in 
wagerechter  Reihe  angeordnete  Körner.  Der  Charakter  der  Flächen  zwischen  den 
Septen  wird  durch  die  aus  jenen  Körnerreihen  gebildeten  horizontalen,  in  der 
Mitte  fächerförmig  angeordneten  Querbälkchen  gegeben. 

Unter  den  Cassianer  Thamnastrae-e n  ist  eine  unserer  Art  ähnliche  Form  über¬ 
haupt  unbekannt ;  die  kleineren  Exemplare  der  aus  den  Kössener  Schichten  stam¬ 
menden  Thamnastraea  delicata  Reuss  sind  von  ähnlicher  Form,  und  auch  die 
Zähnelung  der  Septen  auf  der  Oberfläche  ist  ähnlich,  jedoch  ist  die  Anordnung 
der  Kelche  eine  gleichförmige  und  ständig  erscheinen  die  25 — 30  Septen  Die 


1  Maria  M.  Ogilvie  Dr.  Sc.  (Lond.):  Die  Korallen  der  Stramberger  Schichten;  Palaeonto- 
graphica  Supplement  II,  7.  Abth.  Stuttgart,  1897.  Pag.  226,  Tat.  IX,  Fig.  6. 

2  W.  Voi.z:  Die  phylogenetischen  Beziehungen  der  Cassianer  Korallen.  Die  Korallen  der 

Schichten  v.  Sct.-Cassian ;  Palaeontographica  Bd.  XLI1I.  Pag.  117. 
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bereits  besprochene  Dimorphastraea-Yoxm  der  Thamnastraea  rectilamellosa  Winkler1 
besitzt  viel  weniger  und  derbere  Septen  als  diese  Bakonyer  Form  und  bietet  mit 
ihren  20 — 25  Septen,  ihrer  starken  Columella  überhaupt  eine  abweichende  Structur. 

Unsere  Art  wird  äusserlich  durch  die,  um  eine  grosse  Zelle  cyclisch  ange¬ 
ordneten  kleineren  Zellen,  die  parallel  verlaufenden  feinen  Septen,  innerlich  durch 
die  mit  feinen  Pseudosynaptikeln  verbundenen  Septen  charakterisirt. 

Fundort:  Veszprem,  Jeruzsälemhegy. 

Durchmesser  des  einzigen  Exemplares  25  mm.,  Höhe  12  mm. 

Diese  prachtvolle,  kleine  Form  benenne  ich  zu  Ehren  seiner  Hoch  würden 
Herrn  Desider  Laczkö,  Oberlehrer  am  Piaristengymnasium  zu  Veszprem. 


Thamnastraea  Frcclü  Volz,  var.  bakonica  Papp. 

1896.  Wilhelm  Volz:  Die  Korallen  der  Schichten  von  St.-Cassian  in  Südtirol; 

Palaeontographica,  Bd.  43.  Pag.  59,  Taf.  VI,  Fig.  1  — 10. 

Diese  Thamnastraea,  deren  Bild  die  nebenstehenden  zwei  Textfiguren  geben, 
gehört  zu  den  schönsten  Exemplaren  der  reichen  Korallen-Fauna  des  Bakony.  Der 
Stock  ist  reich  an  Ästen,  welche  sich  über  der  Verästelung  alsbald  parallel  anein¬ 
anderreihen  und  wie  die  Orgelpfeifen  nebeneinander  stehen. 

Die  Äste  sind  an  ihrem  freien  Ende  knollenförmig  abgerundet  und  auf  ihrer 
ganzen  Oberfläche  befinden  sich  kleine  Kelche,  deren  vertiefte  Centren  vonein¬ 
ander  2 — 3  mm.  entfernt  sind.  Den  Ausdruck  Kelch  gebrauche  ich  in  dem  vorher 
erwähnten  Sinne,  von  welchem  Volz  in  seinem  Werke  eingehender  spricht,  ln  der 
Axe  der  Vertiefung  steht  ein  Säulchen  von  massiger  Entwicklung,  welches  ver¬ 
mittels  Fortsätzen  mit  den  Septen  zusammenhängt.  Die  Septen  strahlen  sternförmig 
aus  dem  Centrum  aus  und  neigen  sich  in  Bögen  zu  den  Septen  des  Nachbar¬ 
kelches.  Die  Kelche  schmelzen  also  ohne  Mauer  ineinander.  Die  gemeinsame 
Mauer  umgiebt  die  Äste  des  Stockes  und  ist  besonders  an  der  Basis  desselben 
kräftig  entwickelt;  sie  zeigt  feine  Querstreifen,  welche  in  gewissen  Abständen  mit 
derben  Falten  abwechseln. 

Die  Kelche  sind  gegen  die  Basis  des  Stockes  etwas  grösser  als  jene,  welche 
sich  am  Ende  der  Äste  befinden.  ■  Das  von  der  Mitte  abgebildete  Theilstück  auf 
Textfigur  2  zeigt  die  Kelche  in  sechsfacher  linealer  Vergrösserung.  Die  Septen 
krümmen  sich  allgemein  in  Bögen  und  schmiegen  sich  zwischen  langgestreckten 
Flächen  aneinander,  hie  und  da  fliessen  auch  mehrere  Septen  ineinander  und  es 
bilden  sich  unregelmässige  oder  dreieckige  Flächen  zwischen  den  Kelchen. 

Ein  Septum  erreicht  3 — 4  Centren.  Die  Zahl  der  Septen  schwankt  nach  den 
verschiedenen  Kelchen  zwischen  15 — 25,  in  den  Kelchen  auf  der  Basis  des 
Stockes  befinden  sich  mehr  und  feinere  Septen,  wie  in  denjenigen  der  Ast¬ 
enden,  wo  dieselben  allgemein  derber  sind.  Ihrer  trabekulären  Structur  ent¬ 
sprechend,  werden  die  Septen  von  derben  Körnern  gebildet  und  tritt  auch  auf 


1  Vollständige  Literatur,  kritische  Bearbeitung  und  Würdigung  dieser  Art  in  Frech’s  Werke: 
Die  Korallen  der  juvavischen  Triasprovinz  ;  Palaeontographica  XXXVII.  Pag.  60 — 63. 
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ihrer  Oberfläche  die  körnige  und  gezähnte  Structur  hervor.  Unter  dem  Mikroskop 
ist  im  Querschnitt  jene  strahlenförmige  Anordnung  der  Primärlamellen  in  den 
Septen  zu  erkennen,  auf  welche  Volz  hinwies.  So  im  Quer-,  als  auch  im  Längs¬ 
schnitte  zeigt  das  Mikroskop  jenes  Bild,  welches  Volz  von  der  Thamnastraea 
Frechi  gab.. 


Fig.  1.  Thamnastraea  Frechi  Volz,  var.  bakonica  Papp  (natürliche  Grösse). 

Demnach  gehört  unsere  Form  zweifelsohne  in  jene  Gruppe  der  Arten,  wel¬ 
cher  die  Thamnastraea  Frechi  angehört,  und  in  welcher  auch  die  Thamnastraea 
Zitteli  Wöhrmann  und  Thamnastraea  Richthof eni  Wöhrmann  1  ihren  Platz  haben. 
All  diese  Formen  sind  jedoch  von  knolligem  Wuchs,  gestreckte  Formen  kommen 


1  W.  Volz:  Die  Korallen  d.  Schichten  v.  St.-Cassian;  Palaeontographica,  Bd.  43,  Pag.  108. 
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unter  ihnen  wohl  auch  vor,  so  Exemplare  von  Thamnastraea  Richthofem  und  Tham 


nastraea  Frechi,  jedoch  ein  derart  charak¬ 
teristischer  Wuchs  ist  bisher  an  keiner 
Tinas- Thamnastraea  bekannt.  - —  Unter 
den  Formen  des  Jura  finden  sich  Exem¬ 
plare  von  solchem  Wuchs,  so  z.  B. 
die  mächtige  Thamnastraea  dendroidea 
Lamouroux.1 

Da  sich  jedoch  in  der  Anordnung 
der  Kelche  und  deren  Structur  alle  we¬ 
sentlichen  Eigenschaften  der  Thamnastraea 
Frechi  Volz  vorfinden,  halte  ich  es  nicht 
für  zweckmässig,  diese  Bakonyer  Form  als 
neue  Art  hinzustellen,  sondern  benenne 
sie  als  eine  zur  Thamnastraea  Frechi  ge¬ 
hörige  Form :  var.  bakonica. 


Fig.  2.  Thamnastraea  Frechi  Volz  var.  bako- 
nica  Papp.  Oberfläche  der  Kelche  in  sechs¬ 
facher  Vergrösserung. 


Monotrypa  Böckhiana  Papp,  n.  sp. 

Fig.  4,  4/a,  4/b,  4/c  der  Tafel. 

1898.  München.  Bemerkungen  Dr.  Emerich  Lörenthey’s  :  Monotrypa  n.  sp. 

Auf  einem  Bryozoenkalkstein-Knollen  erhebt  sich  ein  pilzförmiger  Stock,  dessen 
Oberfläche  von  Bienenzellen  ähnlichen  Löchern  bedeckt  ist.  Auf  einen  Ouadrat- 
centimeter  entfallen  im  Durchschnitt  600  solcher  Zellen.  Wird  der  Stock  durch¬ 
schnitten,  so  sieht  man  schon  mit  freiem  Auge,  dass  sich  die  Zellen  in  radial 
angeordneten  Röhrchen  fortsetzen.  Dieses  Rohrnetz  hatte  sich  auf  den  Bryozoen- 
kalk  in  Form  einer  Halbkugel  festgesetzt  und  die  Röhrchen  strahlen  mehr  oder 
weniger  radial  auf  die  Kugeloberfläche. 

Schon  mit  freiem  Auge  sind  zwischen  den  grösseren  sechseckigen  Zellen,  deren 
Durchmesser  zwischen  1/4  und  1/2  mm.  schwankt,  auf  der  Oberfläche  hie  und  da  kleine, 
punktartige  Löcher  zu  sehen.  Auf  Fig.  4/a,  welche  eine  etwa  21/2-fache  Vergrös¬ 
serung  der  Oberfläche  bietet,  tritt  dies  klar  hervor.  Auf  dem  tangentialen  —  auf 
die  Röhrchen  verticalen  —  Schnitte  sind  unter  dem  Mikroskop  ovale,  grosse  Zellen, 
mit  dünner  Zellwand  sichtbar,  deren  Structur  ziemlich  homogen  erscheint.  Eine 
Trennungslinie  ist  zwischen  den  Zellen  selbst  bei  stärkerer  Vergrösserung  nicht 
wahrnehmbar,  doch  sind  feine  Körnchen  zu  sehen,  welche  concentrisch  ange¬ 
ordnet  sind  und  die  Zellen  in  Form  eines  compacten  Streifens  begrenzen  ;  in  der 
Masse  der  Zellwand  fallen  hingegen  lose  Körnchen  auf,  die  unter  dem  Mikro¬ 
skop  in  etwas  lichterer  Farbe  hervortreten.  Der  concentrische  Streifen,  welcher 
die  Koralliten  umgiebt,  weist  auf  die  anfängliche  Structur  der  Mauer  hin.  Es 
ist  dies  nicht  jene  vollkommen  compacte,  structurlose  Mauer,  welche  für  die 
Chaetetiden  Nicholson  charakteristisch  ist.  Übrigens  kann  diese  scheinbar  structur- 


1  F.  Koby:  Monographie  des  polypiers  jurassiques  de  la  Suisse;  Mem.  de  la  Soc.  Pal.  Suisse. 
Vol.  VII— XVI.  Geneve  1880—89.  Pag.  363—364.  PL  CV.  Fig.  1—3. 
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lose  Mauer  nach  Nicholson  auch  bei  gewissen  Arten  der  Monticuliporiden  Vor¬ 
kommen;  und  thatsächlich  findet  Haug1 2 3  die  Mauer  der  aus  dem  Muschelkalk 
stammenden  Art  :  Monotrypa  Recubarierisis  Schauroth  derart  gestaltet.  In  dieser 
Beziehung  steht  also  die  Bakonyer  Form  der  Art  von  Recoaro  nahe.  Fig.  4/ b  zeigt 
den  Querschnitt  unserer  Art  unter  dem  Mikroskop.  Zwischen  den  grossen  Zellen 
(Autopora,  grosses  Korallit)  finden  sich  kleine  Zellen  (Mesopora,  interstitial  tubes) 
nur  spärlich.  Hie  und  da  kommen  2 — 3  solcher  Zellen  aneinander.  Mehrere  sehr 
kleine,  runde  Zellen,  welche  zwischen  den  grossen  Zellen  ebenfalis  spärlich  Vor¬ 
kommen,  zeigen  wahrscheinlich  auf  die  stachelartigen  Koralliten  (Akanthopora, 
spiniform  corallites)  ;  diese  stachelartigen  Koralliten  sind  auf  der  Oberfläche  der 
palaeozooischen  Formen  als  kleine  Höcker  sichtbar,  auf  dieser  Bakonyer  Art  jedoch 
sind  so  die  grossen,  wie  die  kleinen  Zellen  mehr-weniger  in  einem  Niveau  ange¬ 
ordnet,  sie  sind  demnach  nicht  «Monticulen»,  sondern  offene  «Maculen». 

Bei  noch  stärkerer  Vergrösserung  treten  feine  Fäden  hervor,  welche  von  den 
Zellwänden  in  das  Innere  der  Röhrchen  sich  erstrecken  und  besonders  den  klei¬ 
neren  Zellen  das  Aussehen  verleihen,  als  strahlten  Septen  in  die  Röhrchen. 

Zum  Belege  dessen,  dass  diese  feinen  Stachel  auch  auf  den  Formen  der 
Monotrypa-GaXXwvig  Vorkommen,  möge  es  genügen,  wenn  ich  auf  die  indische 
Species :  Monotrypa  mastoidea  Waagen  et  Wentzel  2  hinweise 

Den  Längsschliff  unserer  Bakonyer  Form  zeigt  Fig.  4/c  der  Tafel,  unter  der 
Loupe  gesehen.  In  den  radial  angeordneten  Röhren  sind  die  Böden  schon  mit 
freiem  Auge  wahrnehmbar.  Die  Figur  zeigt  die  Böden  nur  auf  der  rechten  Seite, 
in  Wirklichkeit  aber  sind  sie  auch  auf  den  übrigen  Theilen  des  Schliffes  deutlich 
zu  sehen,  selbst  dort,  wo  die  Röhren  vom  Schnitte  schief  getroffen  wurden.  Zwi¬ 
schen  den  Röhren  mit  gleichmässigem  Durchmesser  erscheinen  auch  auskeilende 
und  dünnere  vor.  Die  Böden  stehen  im  Allgemeinen  schütter,  in  einem  1  cm. 
langen  Rohre  befinden  sich  etwa  ihrer  15.  Hie  und  da  befinden  sich  2 — 3  Böden 
sehr  nahe  aneinander,  im  Allgemeinen  sind  sie  jedoch  in  den  Röhren  gleichmässig 
vertheilt.  Die  Böden  sind  sich  in  den  dünneren  und  dichteren  Röhren  gleich,  und 
diese  gleichwertigen  Böden  stempeln  unsere  Art  zu  einer  typischen  Monotrypa.  Die 
dünnen  Mauern  zeigen  bei  sehr  starker  Vergrösserung  eine  feine  Structur,  es  treten 
sehr  feine  Sklerenchymlamellen  in  die  Erscheinung,  während  in  die  Röhren  nadel¬ 
förmige  Stachel  strahlen  und  besonders  im  Zwischenraum  der  auskeilenden  Röhren 
und  unter  den  Böden  in  Gruppen  sichtbar  sind. 

Aus  dem  Trias  sind  uns  bisher  folgende  Tabulata-Arten  bekannt:  1.  Chaetetes 
snbspongites  sp  Ed.  et  Haim  (=  Ca/amopora  spongites  Münst.);  2.  Chaetetes  Miinsteri 
Ed.  et  Haim.  (=  Calamopora  fibrosa  Münst.);  3.  Monotrypa  Recubariensis  Schaur. 
(==  Chaetetes  Recubariensis  Schaur.).  Die  zwei  Chaetetes  zählt  Gustav  Laube  3  auf, 
ohne  dass  er  von  ihnen  mehr  besagte,  auch  in  seinen  späteren  Werken  fand  ich 


1  Emil  Haug:  Über  sogenannte  Chaetetes  aus  mesozoischen  Ablagerungen;  Neues  Jahrbuch 
für  Mineralogie,  Geologie  und  Palaeontologie  Stuttgart.  Jahrgang  1883.  I.  Pag.  173,  Taf.  X,  Fig.  1. 

2  William  Waagen:  Salt-range  fossils;  Memoirs  of  the  geological  survey  of  India.  Ser.  XIII. 
Vol.  I.  Calcutta  1887.  Pag.  877.  fig.  31.  PI.  CXV.  fig.  7. 

3  Gustav  C.  Laube:  Bemerkungen  über  die  Münster’schen  Arten  von  St.-Cassian  in  der 
Münchener  naläontologischen  Sammlung;  lahrbuch  der  k.  k.  Geologischen  Reichsanstalt,  jg.  1864, 
Bd.  XIV.  Wien.  Pag.  405. 
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davon  keine  Spur,  ln  der  Originalbeschreibung  besagt  Münster  1  von  diesen  zwei 
Gattungen,  dass  die  Cctlamoporct  fibrosa  Goldf.,  ebenso  wie  die  Calamopora  spon- 
gites  Goldf.,  nicht  nur  in  den  älteren  und  jüngeren  Schichten  des  '  Übergangs¬ 
kalkes»,  sondern  auch  im  Glücksbrunner  Zechstein  und  im  italienischen  Muschel¬ 
kalk  Vorkommen.  Ich  kann  nicht  verabsäumen,  hier  zu  erwähnen,  dass  die  Cala¬ 
mopora  fibrosa  in  Münster’s  Werke  auf  Fig.  19  der  Taf.  II,  jedoch  nicht  auf  der 
Originalzeichnung  Goldfuss’,  grosse  Ähnlichkeit  mit  Chaetetes  Recubariensis  Schau- 
roth  (jetzt  Monotrypa)  besitzt,  wie  dies  auch  in  Benecke’s  Werke  zur  Darstellung 
gebracht  ist.  Es  ist  nicht  unmöglich,  dass  diese  Calamoporen  Münster’s  ebenfalls 
Monotrypen  sind.  Nachdem  wir  über  dieselben  nicht  mehr  wissen,  bleibt  nur  die 
einzige  Monotrypa  Recubariensis  aus  der  Trias,  mit  welcher  die  Bakonyer  Form 
verglichen  werden  kann.  Sowohl  nach  Schauroth’s1 2 3 4  Originaldarstellung  und  Be¬ 
schreibung,  als  auch  nach  Benecke’s  3  Abbildung  bildet  diese  Tabulate  eine  kleine, 
knollenförmige,  fingerartig  verzweigte  Colonie,  und  ihre  Gestalt  weicht  demnach 
von  der  Bakonyer  Form  ab.  Abgesehen  davon,  besteht  der  wesentliche  Unterschied 
darin,  dass  die  Monotrypa  Recubariensis  Schaur.  nach  I  Iaug’s  4  Studien  eine  dünnere 
Mauer  besitzt ;  ihre  stachelförmigen  Koralliten  die  Zellen  dicht  umschliessen,  wäh¬ 
rend  sie  bei  der  Bakonyer  Form  nur  spärlich  zu  finden  sind. 

Ich  fand  im  Palaeozoicum  keine  mit  der  Bakonyer  Form  übereinstimmende 
Art,  trotzdem  ich  sie  mit  allen  palaeozoischen  Monotrypen  verglichen  habe. 

Die  einzige  Monotrypa  der  Salt-range,  die  Monotrypa  mastoidea  Waagen  et 
Wentzel  aus  dem  Productus-limestone  gleicht  an  Wuchs  der  Bakonyer  Form,  ist 
jedoch  um  Vieles  kleiner;  ihre  Röhren  besitzen  einen  kleineren  Durchmesser, 
stehen  dichter,  geben  auch  im  Schnitte  unter  dem  Mikroskop  ein  polyedrisches 
Bild,  sind  dünnwandiger  und  von  ihren  Mauern  strahlen  stärkere  Stachel  in  die 
Höhlen  der  Zellen. 

Fundort:  Veszprem,  Jeruzsälemhegy. 

Diese  neue  Art  benenne  ich  zu  Ehren  des  hochverdienten  Directors  der  kön. 
ung.  Geologischen  Anstalt,  dem  ersten  Forscher,  der  die  Bakony-Fauna  gliederte 
und  besprach,  Herrn  Johann  Böckh. 

Monotrypa  hirsuta  muralis  Papp,  n.  sp. 

Fig.  5,  5/a,  5,b  der  Tafel. 

Ihr  pilzartiger  Stock  ist  mit  kleinen  Zellen  bedeckt,  welche  auf  den  ersten 
Blick  polyedrisch  erscheinen  und  schütter  stehen ;  auf  1  cm2  entfallen  etwa  400 
solcher  Zellen.  Auf  der  Oberfläche  fällt  schon  dem  unbewaffneten  Auge  auf,  dass 


1  Georg  Graf  zu  Münster:  Beiträge  zur  Geognosie  und  Petrefacten-Kunde  des  südöstlichen 
Tirols,  vorzüglich  der  Schichten  von  St.-Cassian.  IV.  Bayreuth,  1841.  Pag.  39. 

2  Karl  Freiherr  v.  Schauroth:  Übersicht  der  geognostischen  Verhältnisse  der  Gegend  von 
Recoaro  im  Vicentinischen;  Sitzungsberichte  der  mathem. -naturwissenschaftlichen  Classe  der  k. 
Akademie  der  Wissenschaften.  17.  Bd.  Jg.  1855  I — III.  Wien.  Pag.  499.  Taf.  I.  Fig.  2 

3  Dr.  E.  W  Benecke:  Über  einige  Muschelkalk-Ablagerungen  der  Alpen.  München  1868. 
Geogn.-Palaeont.  Beiträge.  Bd.  II.  Heft  I.  Pag.  38  Taf.  III.  Fig.  1  a,  b. 

4  Emil  Haug:  Über  sogenannte  Chaetetes  aus  mesozoischen  Ablagerungen ;  Neues  Jahrbuch 
für  Min.,  Geol.  und  Palaeontologie.  Stuttgart.  Jahrg.  1883.  I.  Bd.  Pag.  172 — 174.  Taf  X  Fig.  1,  2. 
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die  Zellen  durch  feine  Linien  getrennt  sind.  Die  engen  Zellenöffnungen,  zwischen 
ihnen  die  dicken  Wände  und  auf  ihnen  die  Linien  lassen  auch  bei  oberflächlicher 
Betrachtung  errathen,  dass  wir  es  mit  einer  von  der  vorher  beschriebenen  Art 
sich  wesentlich  unterscheidenden  Form  zu  thun  haben.  Durchschneidet  man  den 
Stock,  so  werden  radial  aneinander  gereihte  Röhren  sichtbar.  Die  Mauern  der¬ 
selben  sind  auffallend  dick.  Im  Querschnitt  erscheinen  die  Zellen  unter  dem 
Mikroskop  —  wie  Fig.  5/a  der  Tafel  zeigt  —  als  ovale  und  kreisförmige  Öff¬ 
nungen,  mit  breiter  Mauer ;  zwischen  zwei  Mauern  zieht  sich  die  Trennungs¬ 
spalte  dahin.  Im  Querschnitt  ist  also  die  Zusammensetzung  der  Mauer  aus  zwei 
Lamellen  deutlich  zu  unterscheiden.  Es  ist  dies  dasselbe  Bild,  welches  uns 
der  Querschliff  von  Monotrypa  briarea  Nicholson,  1  welche  dem  Silur  entstammt, 
zeigt.  Zwischen  den  Autoporen  finden  sich  nur  spärlich  Mesoporen.  Spuren  von 
stachelartigen  Koralliten  konnte  ich  nicht  entdecken.  Die  Mauern  selbst  werden 
von  ringartig  angeordneten  Sklerenchymlamellen  gebildet.  Von  den  Mauern  der 
Zellen  strahlen  feine  Stachel  einwärts.  Ob  diese  Stachel  Spuren  von  Septen  an- 
zeigen  oder  nicht,  dies  zu  constatiren  überlasse  ich  einer  berufeneren  Person.  - — 
Bisher  nimmt  man  an,  dass  die  Monticuliporiden  auch  durch  das  völlige  Fehlen 
der  Septen  charakterisirt  sind.  In  dieser  Hinsicht  erlaube  ich  mir,  auf  die  neuesten 
Untersuchungen  Weissermel’s  2  und  Oppenheim’s  3  hinzuweisen.  Letzterer  führt  bei 
der  Beschreibung  der  interessanten,  aus  dem  Senon  stammenden  Ubaghsia  aus, 
dass  die  reichen  Stachel  dieser  neuen  Tabulaten-Gattung,  ebenso  wie  jene  des 
Favosites,  nur  ektodermaler  Herkunft  und  keine  Mesenterialbildungen  seien.  Dass 
jedoch  derartige  feine  f'ortsätze  auch  auf  den  Monticuliporiden  Vorkommen,  möge 
es  genügen,  auf  die  Salt-range-er  Art  Monotrypa  mastoidea  Waagen  et  Wentzel  und 
die  Silur-Art  Monotrypa  pavonia  D'Orbigny  hinzuweisen. 

Im  Längsschnitt  erscheinen  die  Mauern  der  Bakonyer  Form  als  reichbeflaumte 
dicke  Leisten.  Aus  der  Mittellinie  der  Mauer  zweigen  die  Sklerenchymlamellen 
nach  rechts  und  links  ab  und  geben  unter  dem  Mikroskop  das  Bild  einer  Feder, 
wie  es  Fig.  5/b  der  Tafel  veranschaulicht.  Die  von  den  Mauern  in  das  Innere  der 
Röhrchen  strahlenden  Fädchen  sind  hie  und  da  zu  Flöckchen  gruppirt  und  ver¬ 
dicken  oder  verdünnen  stellenweise  die  Mauer.  Diese  feinen  Stachel  erstrecken 
sich  unter  die  Böden  und  erscheinen  hier  bereits  als  Säulchen.  Die  Untersuchung 
der  Nadeln  erschwert  auch  der  Umstand,  dass  im  Innern  der  Röhren  auch  feine 
Calcitkryställchen  vorhanden  sind,  welche  sich  wahrscheinlich  während  des  Fossi- 
lisationsprocoss  an  den  Mauern  bildeten.  Mauerlücken  konnte  ich  weder  an  dieser 
noch  an  der  vorhergehenden  Art  entdecken.  Die  Böden  überbrücken  dicht  und  in 
gleichmässigen  Abständen  die  Mauern,  auf  ein  Rohr  von  1  cm.  Länge  entfallen 
etwa  25  Böden.  Zumeist  sind  dieselben  horizontal,  sie  ziehen  sich  vertical  auf  die 
Mauern  in  gerader  Linie  hin;  hie  und  da  findet  sich  jedoch  auch  ein  schiefer 
und  aufwärts  convexer  Boden.  Die  Röhren  der  Autoporen,  ebenso  wie  die  der 
Mesoporen,  erscheinen  von  gleichwertigen  Böden  gegliedert. 


1  Ai.leyne  Nicholson:  On  the  structure  and  affinites  of  the  genus  Monticulipora  and  its 
sub-genera.  Edinburgh  and  London  1881.,  pag.  198,  pl.  II.  figs.  5 — 5/c. 

2  W.  Weissermel  :  Sind  die  Tabulaten  die  Vorläufer  der  Alcyonarier  ?  ;  Zeitschrift  der 
Deutschen  Geologischen  Gesellschaft.  L.  Bd.  1898.  Berlin.  Pag.  72. 

3  Paul  Oppenheim  :  Über  einige  Tabulaten  ähnliche  Korallen  des  Mesozoicum.  Paläontolo- 
gische  Miscellaneen ;  Zeitschrift  d.  Deutsch.  Geol.  Ges.  LI.  Bd.  1899.  Pag.  230. 
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Die  beschriebenen  Eigenschaften,  besonders  jedoch  das  gänzliche  Fehlen  des 
aus  engen  Röhren  bestehenden  Coenenchyms  trennt  diese  Form  von  den  Helioli- 
tiden ;  weiters  schliesst  das  Fehlen  von  Capillarröhrchen  und  anderen  Öffnungen 
der  Mauer  die  Zugehörigkeit  unserer  Form  zu  den  Bryozoen  ebenso  aus,  wie  zu 
den  Poritinen.  Die  Böden,  sowie  die  compacte  und  aus  zwei  Platten  bestehende  Mauer 
reihen  diese  Form  den  Monticuliporinen  an.  Die  gleichwertigen  Böden  weisen 
zweifellos  auf  Monotrypa- Charakter  hin;  es  muss  jedoch  erwähnt  werden  dass 
eine  so  dicke  Mauer  und  so  reich  entwickelte  Stacheln  bisher  an  keiner  Monotrypa 
bekannt  sind.  Nachdem  jedoch  unter  den  bestehenden  Gattungen  einzig  diese  es 
war,  in  welche  ich  sie  einreihen  konnte,  bin  ich  genöthigt,  unsere  Bakonyer  Form 
unter  dem  Namen  Monotrypa  in  die  Literatur  einzuführen  und  belege  sie  infolge 
ihrer  mit  reichen  Flocken  und  feinen  Stacheln  bedeckten  Mauern  mit  dem  Attri¬ 
but  :  hirsuta  mnralis. 

Fundort:  Veszprem,  Jcruzsälemhegy. 


III. 

CHARAKTERISTIK  DER  KORALLEN-FAUNA  DER  OBEREN 
TRIASSCHICHTEN  VON  VESZPREM. 

Die  angeführten  Fundorte  befinden  sich  in  der  Stadt  Veszprem  oder  in  deren 
nächster  Nähe  und  die  fossilienreichen  Schichten  wurden  durch  die  Steinbrüche 
in  der  neuesten  Zeit  aufgeschlossen.  Die  Namen  gebrauche  ich  in  dem  Sinne, 
wie  sie  Desider  Laczkö  in  der  Januarsitzung  1898  der  Geologischen  Gesellschaft 
in  seinem  Vortrage  über  die  geologischen  Verhältnisse  der  Umgegend  Veszprems 
zur  Kenntnis  brachte. 

A)  Das  sogenannte  Brachiopoden-Conglomerat  des  Cserhater  Giricses-domb, 
im  Profil  VI  mit  c  bezeichnet,  lieferte  einige  sehr  schöne  Exemplare  von  Mar- 
garophyllia  capitata,  welche  eine  häufige  Art  der  Cassianer  Schichten  ist.  Volz 
führt  in  seiner  Monographie1  über  die  Cassianer  Korallen  diese  Art  auch  aus  dem 
Esino-Kalkstein  an.  Dieselbe  Species  ist  aus  dem  Ceratites  trinodosus-Niveau  des 
Oberen  Musehelkalkes  von  San-Ulderico  (Tretto)  bekannt."2 

B)  Die  aus  dem  Mergel  des  Veszpremer  Simoga-hegy  hervorgegangenen  drei 
Arten  sind  ebenfalls  Cassianer  Formen. 

C)  Die  Korallen  der  Schichtgruppe  im  Veszpremer  Profil  VI  gehören 

zu  drei  Arten,  worunter  Volz  die  beiden  Tliecosmilien  auch  aus  den  Wengener 
Schichten  anführt,  für  ihre  Bestimmtheit  jedoch  nicht  Bürgschaft  leistet;  die  The- 
cosmilia  badiotica  beschränkt  sich  auf  die  unteren  Cassianer  Schichten,  auf  die 
Stuores-Zone ;  während  die  Omphalophyllia  boletiformis  in  beiden  Zonen  vorhan¬ 
den  ist  und  auch  in  den  Raibler  Schichten  3  vorkommt. 


1  Wilhelm  Volz  :  Die  Korallen  der  Schichten  von  St.-Cassian  in  Süd-Tirol  ;  Palaeontogra- 
phica,  43.  Bd.,  Stuttgart,  1897.  Pag.  97. 

2  Tornquist  :  Recoaro.  Zeitschrift  d.  Deutsch.  Geol.  Ges.  Bd.  52.  Pag.  124. 

3  S.  Frh  von  Wöhrmann:  Die  Raibler  Schichten  nebst  kritischer  Zusammenstellung  ihrer 
Fauna;  Jahrbuch  d.  k.  k.  Geol.  Reichsanstalt,  1  893.  Wien,  43.  Bd.  4.  Heft,  Pag.  640. 
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D)  Profil  IV  der  Bahn  Veszprem — Jutas  lieferte  vier  Arten  aus  dem  Mergel, 
ebenfalls  typische  Cassianer  Formen. 

E)  Der  im  Walde  der  Veszpremer  Bahn  nördlich  vom  Profil  IV  und  V  auf 
secundärer  Fundstätte  gefundene  Margarosmilia  septanectens- Stock  ist  eine  häufige, 
von  Loretz  bereits  eingehend  beschriebene  Art  der  oberen  Cassianer  Schichten 
der  Seelandalp-Zone. 

F)  Aus  den  Steinbrüchen  des  Veszpremer  Jeruzsälem-hegy  bestimmte  ich  39, 
darunter  fünf  neue  Arten.  Unter  sämmtlichen  Arten  ist  die  Margarosmilia  Zietcni 
Klipstein  die  häufigste ;  von  derselben  habe  ich  etwa  200  kleinere  oder  grössere 
Stücke,  worunter  sich  auch  sehr  schöne,  verzweigte  Stöcke  befinden,  dem  Thon 
entnommen.  Danach  folgen  die  verschiedenen  Craspedophyllien  und  Thecosmi/ien. 
Mächtige  Colonien  bilden  die  Bakonyer  Varietäten  von  Isastraea  und  Thamnastraea 
Frechi  Volz.  Sämmtliche  Korallen  finden  sich  in  Mergelablagerungen.  Unter  den 
zur  Vergleichung  genommenen  34  Arten  ist  die  Montlivaultia  radiciformis  Münster 
auch  aus  dem  Marmolata-Kalkstein1  bekannt.  Drei  Thecosmilia- Arten  stimmen  mit 
den  zweifelhaften  Wengener  Arten  überein  Die  Montlivaultia  radiciformis,  Marga- 
rophyllia  capitata  und  Isastraea  Gümbeli  sind  auch  aus  dem  Esino-Kalkstein  bekannt. 

Diese  34  Korallenarten  des  Jeruzsälemhegy  stimmen  mit  jenen  der  Cassianer 
Schichten  vollkommen  überein.  —  Die  etwa  3000  Stück  Korallen  der  Cassianer 
Schichten  ergaben  nach  der  Aufarbeitung  Volz’  und  der  kritischen  Würdigung 
der  bisherigen  vollständigen  Literatur  —  wie  bekannt  — -  66  Arten.  Unter  den 
sich  auf  die  unteren  Cassianer  Schichten,  die  Stuores-Zone,  beschränkenden  Arten 
finden  sich  am  Jeruzsälemhegy  acht  Arten  vor,  u.  zw.:  Thccosmilia  badiotica ,  Mar- 
garophyllia  Richthof eni  und  M.  Michaelis,  Isastraea  plana,  Cliorisastraea  Beneckei, 
Omphalophyllia  Laubei,  Myriophyllia  dichotoma,  Cyathocoenia  Andreaei.  Aus  den 
oberen  Schichten,  aus  der  Seelandalp-Zone  sind  sechs  mit  den  Formen  des  Jeru¬ 
zsälemhegy  übereinstimmende  Arten :  Thamnastraea  Frechi,  Toechastraea  Oppcli, 
Craspedophyllia  alpina,  Omphalophyllia  Ziiteli  und  O.  Bittneri,  Stylophyllum  prae- 
nuntians.  Die  übrigen  sind  im  Allgemeinen  mit  den  Arten  der  Cassianer  Schich¬ 
ten  ident. 

Das  dolomitisirte  Exemplar  von  Margarosmilia  Zietcni  Kl.  var.  confluens  M. 
fand  Volz  auch  in  den  Raibler  Schichten.  Die  Bakonyer  Varietät  der  Thamnastraea 
Frechi  Volz  ist  ein  quasi  Übergang  zwischen  der  typischen  Art  und  den  Raibler 
Formen :  Thamnastraea  Zitteli  und  Th.  Richthof  eni. 

G)  Ein  eigenartiges  Bild  bieten  die  den  sogenannten  Conchodon-Mergel 
bildenden  Schichten  des  Jeruzsälemhegy. 

Auf  die  innige  Verwandtschaft  zwischen  einzelnen  Arten  des  Jeruzsälemhegy 
und  der  der  Zlambach-Schichten  wies  bereits  Julius  Söbänyi  in  seinem 
eingangs  erwähnten  Manuscripte  hin  und  identificirte  auch  vier  Arten  mit  jenen 
der  Zlambach-Schichten.  In  meinem  Material,  zweifellos  unter  den  zur  obersten 
Trias  gehörenden  Korallen,  stammen  zwei  Arten  der  Thamnastraea  vom  Jeruzsä¬ 
lemhegy,  überdies  die  aus  den  Raibler  Schichten  bekannte  Thecosmilia  Rothpletzi. 

Dies  ist  umso  auffallender,  da  nicht  nur  nach  Frech’s,2  sondern  auch  nach 


1  Wilhelm  Salomon:  Geologische  und  palaeontologische  Studien  über  die  Marmolata;  Palae- 
ontographica,  42.  Bd.,  Stuttgart,  1895.  Pag.  133.  Taf.  I.  Fig.  28 — 36. 

2  Fritz  Frech  :  Die  Korallen  der  juvavischen  Trias-Provinz ;  Palaeontographica  37.  Bd.  Pag.  1 1 2. 
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Volz’  1 2  Forschungen  die  juvavischen  Zlambach-Schichten,  trotz  des  geringen  Strati  - 
graphischen  Unterschiedes,  nicht  eine  einzige  Korallen-Art  mit  den  Wengener 
und  Cassianer  Schichten  gemeinsam  besitzen.  Das  Ende  der  Raibler  Zeit  ist  eine 
scharfe  Grenze  in  der  Entwicklung  der  Korallen. 

Duncan  und  Tomes  3  identificiren  zwar  zahlreiche  Cassianer  Korallen- Arten 
mit  der  untersten  englischen  Lias,  was  jedoch  Volz  widerlegte.  Er  wies  aber 
darauf  hin,  dass  die  Korallen  ähnlich  seien  und  betont,  dass  die  Trias  und  Lias 
zusammen  in  der  Phylogenie  der  Korallen  eine  gemeinschaftliche  Übergangs¬ 
periode  bilden. 

Da  unter  den  Cassianer  und  juvavischen  Korallen  bisher  keine  einzige  gemein¬ 
schaftliche  Art  gefunden  wurde,  wäre  in  unseren  Bakonyer  Triasschichten  das  Vor¬ 
kommen  übereinstimmender  Verhältnisse  zu  erwarten.  Es  stellen  sich  jedoch  nicht 
nur  die  Schichtgruppen  des  Jeruzsälemhegy,  sondern  auch  die  weiter  unten  anzu¬ 
führenden  den  Erfahrungen  in  den  Alpen  entgegen.  Ich  bin  weit  entfernt  davon,  aus 
diesem  Umstande  PVlgerungen  abzuleiten,  auf  die  Thatsache  weise  ich  jedoch  hin, 
dass  in  den  Mergelablagerungen  des  Jeruzsälemhegy  die  charakteristischen  Arten 
der  unteren  Cassianer  Schichten  (wie  die  Thecosmilia  badiotica ,  Isastraea  plana 
etc.)  ebenso,  wie  die  Formen  der  Raibler  Schichten  ( Thecosmilia  Rothpletzi)  und 
die  Arten  der  Zlambach-Schichten  ( Thamnastraea  rectilamellosa )  vorzufinden  sind. 

H)  Aus  der  Schichtgruppe  g  des  Profils  IV  der  Bahn  Veszprem — Jutas, 
ebenfalls  aus  Mergelschichten  stammt  eine  schöne  kleine  Montlivaultia  tirolensis 
Wöhrmann,  welche  dadurch  noch  interessant  ist,  dass  sie  auf  der  Klappe  eines  Gono- 
don  (Corbis)  Mellingi  Hauer  sitzt.  Neben  dieser  Raibler  Art  sind  jedoch  auch  den 
Rhaeter  Thamnastracen  und  Spongiomorphen  sehr  nahestehende  Arten  zu  finden. 

I)  Der  Dolomit  des  Sinterdomb  enthält  nebst  der  aus  den  Cas¬ 
sianer  Schichten  bekannten  Montlivaultia  Verae  Raibler  und  Zlambacher  Thecos- 
milien ,  so  auch  Hallstätter  Pinacophyllen. 

Die  gesammte  Korallen-Fauna  des  Bakony  zeigt  also  nicht  jene  scharfe 
Grenze  am  Ende  der  Raibler  Periode,  wie  die  Korallen-Fauna  der  Alpen. 

In  nachstehender  Tabelle  vergleiche  ich  die  Korallenfauna  des  Bakony  mit 
den  Korallenfaunen  der  Alpen  ;  die  Zahlen  zeigen  an,  wie  viele  der  Bakonyer  Arten 
mit  den  Arten  der  entsprechenden  Schichten  der  Alpen  gemeinsam  sind.  Die 
Summe  der  Zahlen  zeigt  jedoch  nicht  immer  gleichzeitig  die  Menge  der  gefun¬ 
denen  Arten  an;  da  z.  B.  vom  Cserhäter  Giricses-domb  nur  die  Margaropliyllia 
capitata  Münster  bekannt  ist,  da  dieselbe  jedoch  sowohl  in  dem  Muschelkalk,  als  auch 
in  den  Esino-  und  in  den  Cassianer  Schichten  vorkommt,  vermerke  ich  sie  in  allen 
Rubriken  mit  1 — 1.  Diese  Art  der  Darstellung  fand  ich  trotz  dieses  F'ehlers  für 
geeigneter,  als  jene  mit  dem  Stern  oder  Percentsatz,  da  die  Zahlen  doch  annähernd 
die  Menge  der  in  Wirklichkeit  bestimmten  Exemplare  zeigen. 

Die  thatsächliche  Anzahl  der  Arten  zeigt  die  Aufzählung  derselben  nach  ihren 
Fundorten  so  wie  so,  in  dieser  Beziehung  kann  also  die  kleine  Tabelle  zu  keinerlei 
Missverständnis  Anlass  geben. 

1  Wilhelm  Volz:  Die  Korallen  der  Schichten  von  Sct.-Cassian  in  Süd-Tirol;  Palaeontogra- 
phica,  43.  Bd.  Pag.  108. 

2  Robert  F.  Tomes:  A  comparative  and  critical  Revision  of  the  madreporaria  of  the  white- 
lias  of  the  Middle  and  Western  Counties  of  England  and  S.-Wales;  Quarterly  Journal  of  the  Geo- 
logical  Society  of  London.  1884.  Vol.  40,  pag.  353—375,  pl.  XIX. 
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Trias-Korallen  aus  dein  Bakony. 


Vergleichende  Tabelle  der  Triaskorallen-Fauna  des  Bakony. 
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IV. 

EINIGE  BEMERKUNGEN  ÜBER  DIE  TRIAS-BRYOZOEN 

DES  BAKONY. 

Dass  die  alpinen  Triasschichten  auch  an  Bryozoen  reich  sind,  darauf  wies 
bereits  1878  Karl  von  Zittel  hin,  der  in  seinem  Werke  über  die  fossilen  Spongien1 
besagt,  Laube  habe  mehrere  echte  Bryozoen  mit  der  Leiof ungut,  Cribroscyphict-  und 
Actinofungia  vereint,  und  Pomel  eine  echte  Bryozoen-P orm  ( Catenipora  Spongiosa 


1  Karl  Alfred  v.  Zittel:  Studien  über  fossile  Spongien.  111.  Abth.;  Abhandl.  d.  k.  bayer. 
Akademie  der  Wiss.  II.  CI.,  XIII.  Bd„  II.  Abth.,  München  1878.  Pag.  47. 
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Klipst.)  zu  den  Aulacopagien  eingereiht.  All  diese  Formen  —  sagt  er  weiter  - — 
sind  durch  ihre  Röhrenstructur  von  den  Faserschwämmen  leicht  zu  unterscheiden. 

So  ist  gegenwärtig  die  Art  Tragos  astroites  Münst.,1 *  welche  später  durch 
Laube  3 4  mit  der  Art  Calamopora  Cnemidium  Klipst.  vereint  und  unter  dem  Namen 
Actinofimgia  astroites  Münst.  zu  den  Spongitarien  gestellt  wurde,  als  typische 
Ceriopora  bekannt  und  in  dem  Handbuch  von  Zittel’s  3  unter  dem  Namen  Cerio- 
pora  astroides  Münst.  aufgeführt  und  abgebildet.  Ob  diese  Art  in  den  Trias- 
Schichten  des  Bakony  vorkommt,  davon  konnte  ich  mich  bisher  mit  Bestimmtheit 
nicht  überzeugen  ;  doch  fand  ich  auf  meinen  Schliffen  zahlreiche  andere  Bryozoen- 
Arten.  Eine  derselben  möchte  ich  wegen  ihres  interessanten  Vorkommens  kurz 
beschreiben. 

Diese  Bryozoen-Colonie 
umgiebt  einen  Korallenstock 
von  der  Form  einer  Halbkugel 
Figur  6  der  Tafel  stellt  ein 
Viertel  des  Stockes  in  natür¬ 
licher  Grösse  dar,  Textfiguren 
3  und  4  zeigen  dessen  Theile 
unter  der  Loupe  gesehen.  Die 
Kelche  der  Korallen  sind  poly¬ 
gonal,  mit  einem  Durchmesser 
von  3 — 4  mm.  Die  Zahl  der  Sep- 
ten  schwankt  zwischen  30 — 40; 
dieselben  sind  in  drei  Cyclen 
angeordnet,  zwischen  zwei  län¬ 
gere  Septen  ist  immer  ein  drit¬ 
tes  geschoben,  welches  sehr 
klein  ist.  Die  Septen  sind  im 
Allgemeinen  sehr  stark  und 
ihre  Seitenoberfläche  ist  ge¬ 
zackt.  Die  Hauptsepten  berüh¬ 
ren  sich  im  Centrum,  wo  sich 
eine  starke  Säule  befindet  — 

Unter  dem  Mikroskop  sind  im  Längsschnitt  zahlreiche  Traversen  sichtbar. 

Die  Septen  gehen  nicht  aus  einem  Kelch  in  den  anderen,  wie  dies  bei  gerin¬ 
gerer  Vergrösserung  und  oberflächlicher  Betrachtung  der  Fall  zu  sein  scheint,  son¬ 
dern  jeder  Kelch  besitzt  —  wie  uns  davon  das  Mikroskop  überzeugt  —  seine 
selbständigen  Septen,  welche  durch  eine  deckschichtähnliche  Mauer  getrennt  sind. 
All  diese  Eigenschaften  weisen  auf  VoLz'sche  Gattung  Toechastraea  hin,  und  zwar 
Toechastraea  Oppeli  LbeA 

1  Georg  Graf  zu  Münster:  Beiträge  zur  Petrefacten-Kunde.  IV.  Bayreuth,  1841.  Pag.  30, 

Taf.  I,  Fig.  18. 

3  Gustav  C.  Laube:  Die  Fauna  der  Schichten  von  Sct.-Cassian.  I.  Abth. ;  Denkschrift  der 
k.  Akad.  d.  Wissensch.,  mathem.  naturw.  CI.  XXIV.  Bd.  1864.  Pag.  23  (243),  Tab.  II.  Fig.  6/a,  b. 

3  Karl  A.  Zittel  :  Handbuch  der  Palaeontologie.  I.  Bd.  Pag.  609.  Fig.  441 ;  Grundzüge  der 
Palaeontologie.  Pag.  214.  Fig.  428. 

4  Wilhelm  Volz  :  Die  Korallen  der  Schichten  von  Sct.-Cassian  in  Süd-Tirol;  Palaeonto- 
graphica,  43.  Bd.  Stuttgart,  1897.  Pag.  62.  Taf.  VII.  Fig.  1 — 7. 


Fig.  3.  Ceriopora  pannonica  n.  sp.  bildet  eine  Rinde  um 
die  Koralle  Toechastraea  Oppeli  Lbe;  beide  im  Längschnitt  ; 
die  Löcher  in  der  Koralle  sind  die  Querschnitte  der  Röhren 
von  Stomatopora. 
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Fig.  6  der  Tafel  zeigt  ein  Viertel  dieser  Form.  Die  uns  zugewandte  Seite 
zeigt  im  Querschnitt  die  durchschnittene  Toechastraea.  Diese  Koralle  ist  rund¬ 
herum  von  dem  feinen  Rohrnetz  einer  Bryozoen-Colonie  umgeben.  Der  ganze 
Stock  hat  einen  Durchmesser  von  50  mm.  und  die  Bryozoen-Colonie  bildet  um 
ihn  eine  5 — 8  mm.  dicke  Rinde.  Auf  der  oberen  Seite  des  Bildes  erscheinen  an 
einer  Stelle  die  Korallenkelche  auch  auf  der  Oberfläche. 


Die  Oberfläche  der  Bryozoen  ist  mit  sehr  winzigen  Öffnungen  bedeckt,  etwa 
900  kleiner  Löcher  entfallen  auf  1  cm2;  unter  der  Loupe  sind  sie  kreisförmig  und 
durch  die  eigene  Mauer  voneinander  scharf  getrennt.  Im  Längsschnitt  kommt 
unter  dem  Mikroskop  die  poröse  und  lose  Structur  der  Mauern  zum  Vorschein  ; 
von  diesen  feinen  stichartigen  Capillar-Röhrchen  abgesehen,  zeigt  jedoch  die  Mauer 
keinerlei  Structur.  —  Weder  Ouerböden,  noch  stachelartige  Gebilde  konnte  ich 
entdecken.  Von  den  Heteroporen ,  welchen  sie  äusserlich  ähnelt,  trennt  sie  das 

Fehlen  dieser  bodenartigen 
Bildungen,  sie  gehört  jedoch 
zweifellos  zu  den  Ceriopori - 
den;  nennen  wir  sie  Cerio¬ 
pora  Pannonien  n.  sp. 

Der  Stock  der  Toe¬ 
chastraea  wird  innerhalb  die¬ 
ser  Ceriopora- Rinde  von  hie 
und  da  sich  erweiternden, 
dickwandigen  Röhren  durch¬ 
setzt.  Es  hat  den  Anschein, 
wie  auf  Figur  6  der  Tafel 
sichtbar,  als  hätten  den  Ko¬ 
rallenstock  gewisse  Bohrko¬ 
rallen  durchbohrt.  Die  Röh¬ 
ren  reichen  nirgends  in  die 
Cerioporen-C olonie,  höch¬ 
stens  bis  zu  deren  Grenze 

und  ziehen  manchmal  an  der  Grenze  dahin,  sich  einwärts  in  den  Korallenstock 
verzweigend.  Auf  Schliffen  von  verschiedener  Richtung  machte  ich  die  Wahrneh¬ 
mung,  dass  diese  Röhren  nicht  als  Ankömmlinge  in  die  Koralle  gerieten,  sondern 
sich  gleichzeitig  mit  der  Entwicklung  der  Koralle  oder  nur  etwas  später  zwischen 
ihren  in  Entwicklung  begriffenen  Zellen  verzweigten. 


Fig.  4.  Stomatopora  dubia  n.  sp.  mit  ihren  verzweigten  röhren¬ 
förmigen  Zellen  im  Längsschnitt ;  —  Kelche  der  Toechastraea 
Oppeli  Lbe  im  Querschnitt ;  beide  gemeinschaftlich  durch  das 
Röhrennetz  der  Ceriopora  pannonica  n.  sp.  incrustirt. 


Die  röhrenartigen  Zellen  sind  einestheils  den  Auloporideu,  besonders  den 
Cladochonus- Arten  1  des  Carbon  und  den  devonischen  «Caunoporen»,2  anderntheils 
den  Stomatoporen :i  des  Jura  ähnlich.  Da  ich  in  den  Röhren  weder  die  Spur  der 
durch  die  Randstreifen  angedeuteten  Septen,  noch  der  Böden  entdeckte,  scheint 


1  James  Thomson  :  On  the  development  and  generic  relation  of  the  Corals  of  the  Carboni- 
ferons  System  of  Scotland.  Glasgow,  1883,  pag.  28,  plate  III.  (Philosoph.  Soc.) 

2  Vergl.  Frf.ch:  Über  Caunopora-ähnliche  Gebilde  in  Cyathophylliden  und  Zaphrentiden 
des  deutschen  Mitteldevon  1886.  p.  115. 

a  Jules  Haime:  Description  des  bryozoaires  fossiles  de  la  formation  jurassique ;  Memoires 
de  la  Soc.  Gcol.  de  France,  11,  IV,  V.  Paris,  1851 — 54.  Pag.  159.  pl.  VI. 
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es  mir  wahrscheinlicher,  dass  diese  Form  zu  den  Bryözoen  gehöre,  was  ich  durch 
die  Benennung  Stomatopora  dubia  n.  sp.  zum  Ausdruck  bringe. 

Auf  den  Schnitten,  wo  die  Kelche  der  Toechastraea  im  Querschnitt  uns 
zugewandt  sind,  erscheinen  die  Röhren  der  Stomatopora  meist  im  Längsschnitt, 
was  auch  auf  der  Textfigur  4  sichtbar  ist.  Die  durch  Lateralknospung  wachsende 
Toechastraea-Colome  wurde  also  von  den  röhrenartigen  Zellen  der  Stomatopora 
umfasst  und  ihre  Äste  streckten  sich  auch  zwischen  die  in  Entwicklung  begriffenen 
Kelche.  Dies  scheint  jener  Umstand  zu  beweisen,  dass  sich  die  Äste  der  Stoma¬ 
topora  aus  einer  Richtung  ausgehend  in  Bögen  in  das  Innere  der  Koralle  erstrecken, 
parallel  mit  der  Biegung  der  Oberfläche.  Die  Septen  der  Toechastraea  verdünnen 
sich  vor  den  Röhren,  was  im  Längsschnitt  besonders  gut  sichtbar  ist  (Textfigur  3) 
oder  weichen  denselben  aus  und  ändern  zur  Seite  biegend  auch  die  Richtung. 
Im  Querschnitt  der  Koralle  fällt  der  Umstand  auf,  dass  an  den  Stellen,  wo  sich 
keine  Röhren  befinden,  die  Kelche  der  Koralle  von  regelmässig  polyädrischer  Form 
sind,  während  sie  sich  in  der  Nähe  der  Röhren  verlängern,  an  die  Seite  gescho¬ 
ben  werden  oder  sehr  klein  sind.  Wären  diese  Röhren  erst  nach  der  vollständi¬ 
gen  Entwicklung  der  Koralle  in  deren  Inneres  gerathen,  so  hätte  der  sich  einbohrende 
Eindringling  die  Mauern  und  Septen  wohl  zerstören,  jedoch  an  der  bereits  ent¬ 
wickelten  polyädrischen  Form  der  Kelche  nichts  mehr  ändern  können. 

Kurz,  die  interessante  Colonie  zeigt  folgenden  Entwicklungsgang:  während 
der  Entwicklung  des  knolligen  Stockes  der  Toechastraea  Oppeli  Lbe.  begann  auch 
die  Stomatopora  dubia  n  sp.  ihre  Äste  zu  entwickeln,  welche  die  Koralle  umfas¬ 
send  und  sich  zwischen  die  in  Entwicklung  begriffenen  Kelche  einbohrend,  deren 
Entwicklung  hemmten.  Darauf  bildete  eine  sich  mächtig  entwickelnde  Bryozoe,  die 
Ceriopora  pannonica  n.  sp.,  mit  ihrem  feinen  Röhrennetze  eine  Rinde  um  die  ganze 
Colonie. 

Ähnlich  complicirte  Verwachsungen  verschiedener  Arten  und  Gattungen  in 
rindenförmigen  und  röhrenförmigen  Korallen  sind  besonders  aus  dem  Mitteldevon 
bekannt.  So  zeigt  ein  von  Professor  Fritz  Frech  gesammeltes  Gerolsteiner  Stück  über 
Stengeln  im  Cyathophyllum  caespitosum  und  einer  Lage  von  Crenites ;  1.  eine  Rinde 
von  Fistulipora  favosa ,  2.  eine  Verwachsung  der  Rinde  von  Stromatoporella  eife- 
liensis  mit  den  Röhren  von  Auiopora  tubaeformis.  Das  sind  im  Ganzen  fünf  Gat¬ 
tungen  und  ebensoviele  Arten,  die  auf  einem  Raume  von  wenigen  Quadratcenti- 
metern  Umfang  den  Kampf  ums  Dasein  gekämpft  haben. 
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ERKLÄRUNG  DER  TAFEL. 


1.  Montlivaultia  montis  Hierosolymorum  Papp,  n.  sp. 

1.  in  ihrer  natürlichen  Grösse  ;  1/a.  der  abgeschliffene  Kelch,  von  oben  be¬ 
trachtet,  etwas  vergrössert. 

2.  Thamnastraea  Laczköina  Papp,  n.  sp.  (Dimorphastraea- Form). 

2.  in  ihrer  natürlichen  Grösse  ;  2/a.  von  oben  betrachtet,  vergrössert  ;  2/b.  der 
in  der  Richtung  des  Längsdurchmessers  gehende  Längsschnitt,  etwas  ver¬ 
grössert. 

3.  Montlivaultia  Löczyana  Papp,  n.  sp. 

3.  cylindrisches  Exemplar  in  natürlicher  Grösse  ;  3/a.  conisches  Exemplar, 
von  der  Seite  betrachtet  ;  3/d.  ein  anderes  derartiges  Exemplar,  von  unten 
gesehen,  beide  in  natürlicher  Grösse  ;  3/b.  Querschliff ;  3/c.  Längsschliff  in 
beiläufig  natürlicher  Grösse. 

4.  Monotiypa  Böckliiana  Papp,  n.  sp. 

4.  von  der  Seite  betrachtet,  natürliche  Grösse  ;  4/a.  die  Oberfläche  etwas 
vergrössert  ;  4/b.  Querschliff  unter  dem  Mikroskop  ;  4/c.  Längsschliff  unter 
der  Loupe  gesehen. 

5.  Monotrypa  liirsuta  muralis  Papp,  n.  sp. 

5.  von  der  Seite  gesehen,  natürliche  Grösse  ;  5/a.  Querschliff,  5/b.  Längs¬ 
schliff,  beide  unter  Mikroskop. 

6.  Toechastraea  Oppeli  Laube,  Kelche,  im  Innern  der  durchschnittenen  Colonie  ; 

darum  bildet  das  Röhrennetz  der  Bryozoa  Ceriopora  Pannonica  Papp,  n.  sp. 
eine  Rinde  ;  zwischen  den  Kelchen  der  Koralle  die  röhrenartigen  Zellen 
der  Stomaiopora  dubia  Papp,  n.  sp.  Natürliche  Grösse. 


Sämmtliche,  so  die  im  Text,  als  auch  jene  auf  der  Tafel  abgebildeten  Exem¬ 
plare  stammen  aus  den  Steinbrüchen  des  Jeruzsalemhegy  zu  Veszprem  und  befin¬ 
den  sich  zufolge  Schenkung  des  Obergymnasial-Lehrers  Hwd.  Desider  Laczkö  im 
Besitze  der  königlich  ungarischen  Geologischen  Anstalt  (Budapest,  VII.,  Stefänia-üt  14). 


Dr.  CARL  PAPP:  Bakonyer  Trias  Korallen. 


Dr.  E.  Loeschmaim  gez.,  Breslau. 
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INTRODUCTION. 

EARLY  all  the  fossil  remains  of  Echinoderma  described  in  this 
memoir  belong  to  the  two  classes  Crinoidea  and  Echinoidea,  of 
which  the  Crinoidea  are  dealt  with  first.  Except  for  a  few 
crinoid  columnals,  which  come  from  beds  apparently  contemporaneous 
with  the  Muschelkalk,  the  fossils  appear  to  be  distributed  between 
two  horizons,  of  which  the  lower  seems  to  contain  a  fauna  generally 
similar  tothat  of  the  well-known  Cassian  Beds  (zone  of  Trachyceras 
Aon),  while  the  upper  horizon  is  not  much  later  in  date  and  may  be 
regarded  as  Raiblian.  These  matters,  however,  will  be  discussed 
more  fittingly  after  the  material  has  been  described. 

The  first  instalment  of  these  fossils  was  sent  to  me  by  Professor 
L.  de  Löczy  in  April  1901,  and  further  instalments  followed  in  December 
1902  and  February  1903.  For  the  long  time  that  has  elapsed  before 
the  completion  of  this  memoir  I  have  frequently  had  to  crave  his  indul- 
gence.  The  personal  reasons  that  have  contributed  to  this  delay  need 
no  mention  here,  but  it  may  be  pointed  out  that  the  fragmentary  nature 
of  the  material  has  rendered  the  task  far  from  easy.  The  mere  sorting 
out  and  examination  under  a  lens  of  each  of  the  many  thousand  minute 
specimens  was  in  itself  a  lengthy  process.  Then,  before  going  far  with 
their  determination  and  description,  it  was  found  necessary  to  examine 
all  the  type-specimens,  and  as  much  other  material  as  was  available, 
of  species  previously  described  from  other  Triassic  localities.  We  have 
fortunately  an  excellent  series  of  St.  Cassian  fossils,  including  the  main 
Klipstein  collection,  in  the  British  Museum.  This  has  been  of  the  greatest 
Service,  especially  since  it  has  been  sadly  neglected  by  previous  writers. 
The  collections  of  Münster  and  otners  at  Munich,  those  specially  examined 
by  Laube  at  the  Hofmuseum  and  the  Geologische  Reichsanstalt  in  Vienna, 
the  Quenstedt  collection  at  Tübingen,  the  Zwinger  in  Dresden,  the 
Museum  für  Naturkunde  in  Berlin,  and  the  collections  of  the  Geological 
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Institute  in  Budapest,  have  all  been  visited  for  the  purposes  of  this 
work,  and  to  the  authorities  and  officers  of  those  museums  my  wärmest 
thanks  are  here  tendered.  To  incorporate  in  this  memoir  all  the  results 
obtained  from  the  study  of  pre-existing  collections  would  have  been  to 
depart  too  far  from  its  professed  subject.  Those  not  directly  utilised 
here  may  perhaps  find  publication  elsewhere. 

It  will  probably  be  said  that,  even  as  it  is,  this  memoir  is  too 
long,  and  that  the  descriptions  might  have  been  Condensed  with  advantage. 
To  this  it  may  be  replied :  first,  that  those  unwilling  to  study  the 
descriptions  can  read  the  diagnoses,  which  are  short  enough ;  secondly, 
that  previous  work  suffers  from  the  entire  insufficiency  of  the  descrip¬ 
tions  when  tested  by  modern  needs,  as  well  as  from  a  lack  of  enlarged 
and  detailed  figures.  Lists  of  fossils  drawn  up  in  reliance  on  descrip¬ 
tions  and  figures  have  often  been  used  for  the  determination  of  horizons, 
and  sometimes  for  the  elucidation  of  vast  tectonic  problems.  If  those 
lists  may  be  judged  by  the  names  of  Triassic  Echinoderms  which  they 
contain,  they  are  seldom  of  much  value.  The  stratigrapher  of  to-day 
cannot  hope  for  sure  results  without  help  from  the  most  refined  and 
detailed  palaeontological  research.  For  expressing  the  results  of  this 
research  a  strict  terminology  is  also  necessary,  and  the  endeavour  to 
provide  this  has  occasionally  led  me  into  discussions  that  may  appear 
elementary.  Certainly  that  is  what  they  ought  to  be. 

In  addition  to  the  purely  systematic  descriptions  of  genera  and 
species  there  are  scattered  through  the  memoir  observations  bearing  on 
morphology  and  phylogeny.  These,  as  well  as  the  general  faunistic  and 
stratigraphical  results,  are  briefly  summarized  in  a  concluding  chapter. 
Only  one  more  remark  absolutely  demands  insertion  here,  and  that  is 
an  expression  of  my  hearty  thanks  to  Professor  L.  de  Löczy  for  entrusting 
me  with  these  interesting  fossils,  for  his  extreme  forbearance  in  the 
matter  of  time,  and  for  many  acts  of  kindness  to  me  during  the  pro- 
gress  of  the  work.  Above  all  must  be  mentioned  his  permission  to  me 
to  keep  for  the  British  Museum  the  specimens  that  remain  after  furn- 
ishing  a  set  of  Originals  to  the  Geological  Institute  at  Budapest. 

London,  June,  1909. 


CRINOIDEA. 


With  the  exception  of  a  patina  and  a  brachial,  both  from  Cserhät  (Leitnerhof), 
the  crinoid  remains  collected  consist  of  over  nine  thousand  stem-fragments,  under 
vvhich  term  cirri  are  included.  The  correct  determination  of  these  fossils  is  a  matter 
of  no  small  difficulty ;  and  this  is  due  first  to  the  nature  of  the  objects  themselves, 
and  secondly  to  the  inadequacy  of  most  descriptions  hitherto  published. 

The  difficulties  connected  with  the  nature  of  the  objects  themselves  spring 
from  two  causes :  first,  the  relatively  slight  specialisation  of  stem-structures  among 
Triassic  crinoids,  and  the  consequent  similarity  of  the  columnals  in  species,  or  even 
genera,  that  otherwise  are  quite  distinct ;  secondly,  the  variability  of  the  columnals 
in  a  single  species,  or  perhaps  it  would  be  more  accurate  to  say,  the  differences 
between  the  different  regions  of  a  stem  in  the  same  individual. 

The  inadequacy  of  most  of  the  previous  descriptions  consists,  largely,  in  the 
absence  of  detailed  measurements,  in  the  small  scale  of  the  figures,  if  indeed  figures 
are  given  at  all,  and  in  a  general  failure  to  recognise,  or  at  least  to  mention,  definite 
features  that  might  otherwise  have  afforded  material  for  subsequent  diagnoses.  There 
is  no  doubt  an  inclination  to  regard  the  discrimination  of  species  by  stem-characters 
as  an  almost  impossible  task,  for  the  reasons  given  in  the  preceding  paragraph ;  and 
it  must  be  confessed  that  the  study  of  stem-fragments  is  not  inviting.  But,  since  the 
majority  of  crinoid  remains  alvvays  will  be  portions  of  stems,  and  since  these  are  in 
fact  among  the  commonest  of  fossils,  it  is  as  well  that  some  attempt  should  be 
made  to  discriminate  between  them,  and  so  to  give  a  fresh  weapon  to  the  stratigraphist 
and  palaeogeographer.  That  which  P.  de  Loriol  has  done  for  the  Jurassic  Crinoidea 
of  France  should  be  extended  to  other  ages  and  other  countries. 

It  is  fairly  easy  to  separate  the  present  material  into  the  two  old  divisions : 
wheel-stones  ( Trochitae ,  which  in  combination  form  Entrochi )  and  star-stones  ( Penta - 
crini  of  Agricola,  Asteriae  of  XVIII  Century  writers).  In  their  further  study  of 
such  fragments,  and  especially  of  the  former,  geologists  seem  to  have  been  guided 
to  generic  appellations,  rather  by  the  ages  of  the  various  beds  in  which  they  have 
found  them  than  by  any  structural  peculiarities.  Thus,  Ordovician  Trochitae  are 
referred  to  Glyptocrinus,  Carboniferous  to  Actinocrinus,  Triassic  to  Encrinus,  and 
Jurassic  to  Apiocrinus.  In  a  vague  way  this  procedure  finds  logical  justification  in 
the  principle  :  Entia  non  sunt  multiplicanda  praeter  necessitatem.  Accepting  this,  we 
must  recognise  the  existence  in  Triassic  rocks  of  the  following  genera :  Encrinus, 
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Dadocrinus,  Isocrinus,1  Balanocrinus,  and  Millericrinus  (?).  Other  genera  were 
probably  represented  in  Triassic  seas,  but  we  are  still  ignorant  of  the  forms  that 
we  may  suppose  to  have  linked  the  Palaeozoic  Monocyclica  to  the  Plicatocrinidae 
and  Hyocrinidae,  and  we  look  in  vain  for  ancestors  of  the  Bourgueticrinidae  and 
Eugeniacrinidae.  The  Apiocrinidae  also  one  would  expect  to  have  been  represented 
by  more  species  than  the  doubtful  Millericrinus  recubarienms  (Crema),  which,  Pro¬ 
fessor  von  Koenen  suggests  to  me,  may  be  only  a  young  Dadocrinus. 

Now  this  list  of  probable  or  possible  genera  renders  it  quite  impossible  for 
one  to  refer  all  Triassic  Trochitae  to  Encrinus,  or  all  Asteriae  to  Pentacrinus 
(i.  e.  Isocrinus).  The  Asteriae,  it  is  true,  being  more  specialised,  can  generally  be 
assigned  to  one  or  other  of  the  known  genera  of  Pentacrininae,  especially  when 
they  are  associated  with  cirriferous  nodals.  Nevertheless,  in  these  early  representatives 
of  the  Pentacrinidae,  the  differentiation  is  not  so  great  as  in  later  forms,  and  it  is 
hard  to  say  of  some  specimens  whether  they  are  Isocrinus,  Balanocrinus,  or  Holo- 
crinus  (see  R.  Wagner  2  1886,  «Encriniten  des  unteren  Wellenkalkes»;  pl.  i.,  figs 
2—6);  while  isolated  columnals  of  Dadocrinus  may  be  either  Trochitae  or  Asteriae 
(see  H.  Kunisch2 3  1883,  «Ausgewachsener  Zustand  von  E.  gracilis»;  pl.  VIII,  figs 
6,  a — e). 

If  one  acts  on  the  principle  that  all  Triassic  Trochitae  should  be  referred  to 
Encrinus  until  the  contrary  be  proved,  there  remains  the  difficulty  of  assigning  them 
to  species.  If  the  recognised  species  of  Muschelkalk  Encrinus  have  been  rightly 
separated,  then  we  meet  here  with  distinct  species  having  the  same  stem-characters. 
The  case  is  different  with  the  species  from  the  Cassianer-Schichten.  Here  there  is 
in  practice  very  little  difficulty  in  referring  the  scattered  columnals  to  what  appear 
to  be  the  three  well-defined  species  Encrinus  cassianus,  E.  varians,  and  E.  gra- 
nulosus,  while  these  again  are  readily  distinguished  from  the  Muschelkalk  form 
E.  liliiformis.  It  is  true  that  columnals  occasionally  present  themselves  which 
cannot  readily  be  assigned  to  one  of  these  species ;  but  this  difficulty  may  be  due 
either  to  their  ill-preservation,  or  to  their  incomplete  development  as  young  or  freshly 
forming  surfaces ;  or  it  may  be  that  there  actually  are  among  the  St.  Cassian  fossils 
certain  species  as  yet  unrecognised.  My  point  is  that  the  bulk  of  the  specimens  can 
be  sorted  out  pretty  easily. 

The  same  is  the  case  with  the  Entrochi  and  Trochitae  of  Veszprem.  While  there 
are  a  few  doubtful  forms,  the  majority  are  capable  of  Classification.  Moreover,  there 
is  here  a  repetition  of  the  types  of  structure  that  characterise  some  of  the  St. -Cassian 
species,  with,  however,  the  quite  obvious  distinction  that  the  Veszprem  specimens  are 
both  absolutely  smaller  and  relatively  of  more  delicate  Ornament.  There  is,  of  course, 
no  direct  evidence  that  these  columnals  belong  to  Encrinus;  but  this  parallelism  to 
well-known  species  encourages  one  to  refer  them  to  that  genus  and  to  give  them 
independent  names. 

I  propose  therefore  to  give  the  usual  generic  names  to  all  columnals  that  can 
with  good  reason  be  referred  to  existing  genera.  But  there  remain  specimens  of 


1  To  this  genus  I  refer  most  of  the  Triassic  species  hitherto  known  as  Pentacrinus.  See 

further,  pp.  22  and  30. 

3  Complete  references  to  these  and  all  other  authors  quoted  are  given  in  the  «List  of 
Papers  and  Works  referred  to»,  pp.  265 — 274. 
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which  the  relationship  is  doubtful,  and  for  these  I  shall,  following  the  example  of 
Beyrich,  adopt  the  noncommittal  term  —  Entrochus. 

As  regards  the  application  of  specific  names  to  such  fragments,  it  seems  to 
me  that  if  our  descriptions  are  to  be  of  practical  Service  to  stratigraphers,  then  they 
must  be  accompanied  by  names.  A  description  vvithout  a  name  is  soon  lost  sight 
of,  whereas  a  name  compels  attention  until  at  last  it  finds  its  proper  position,  if 
only  as  a  synonym. 

Termin  ology. — The  terms  employed  for  the  columnal  characters  scarcely 
need  special  definition  so  far  as  the  Encrinidae  and  earlier  Pentacrinidae  are  con- 
cerned.  But  in  dealing  vvith  the  stem  of  the  Pentacrininae,  it  has  been  found  necess- 
ary  to  revise  and  coordinate  the  terminology.  In  case  of  doubt,  recourse  should 
be  had  to  the  explanations  there  given  (see  p.  24  et  sqq.). 


ENCRINIDAE. 

For  definition,  see  Bather  «The  Echinoderma»  p.  181  ;  vol.  III  in  «Treatise 
on  Zoology»  ed.  E.  R.  Lankester;  1900. 

Encrinus. 

1760.  Encrinus  C.  F.  Schulze:  Betrachtung  der  versteinerten  Seesterne  etc.  4to.  Warschau  und 
Dresden,  p.  21. 

1768  Helmintkolithus  Encrinus  (pars)  Linnaeus:  Syst  Nat.,  XII,  vol.  III,  p.  169;  et  H.  Entrochus 
(pars)  ?  p.  168,  non  Isis  Entrocha,  I,  p.  1288. 

1801.  Encrinus  (pars)  Lamarck:  Systeme  des  Animaux  sans  vertebres  etc.  8vo.  Paris,  p.  379. 

1802.  Encrinites  J.  F.  Blumexbach:  Abbild,  naturhist.  Gegenstände,  Heft  6,  No.  60. 

History  of  the  Genus.  —  It  is  stränge  that  authors  should,  almost  uni- 
versally,  ascribe  the  genus  Encrinus  to  Lamarck  ;  stranger  still  that  they  should 
nearly  alvvays  prefer  to  quote  the  «Histoire  Naturelle»,  dating  from  1816,  instead 
of  the  «Systeme»,  dating  from  1801  ,  strängest  of  all  that  they  should  not  have 
recognised  that  the  type  of  Lamarck’s  Encrinus  is  E.  caput-medusae ,  which  is  a 
synonym  of  Isis  asteria  Linn.  and  a  well-known  member  of  the  Pentacrinidae. 
Blumenbach  also  (1779)  had  included  this  species  in  Encrinus,  necessarily  as  its 
sole  representative  among  living  forms.  Fortunately,  by  accepting  the  name  pub- 
lished  by  C.  F.  Schulze  with  excellent  figures,  we  save  ourselves  from  the  revolu- 
tion  that  adherence  to  Blumenbach  and  Lamarck  might  otherwise  entail.  It  is,  how- 
ever,  worth  while  to  remember  that  those  writers  were  perfectly  justified  in  applying 
the  name  Encrinus  to  what  most  zoologists  (whether  rightly  or  wrongly)  call  a 
Pentacrinus,  for  Agricola,  the  inventor  of  the  term  Encrinus,  undoubtedly  intended 
by  it  a  portion  of  stem  composed  of  Pentacrini  (the  Aster iae  columnares  of  later 
writers) 1 ;  moreover,  among  the  figures  referred  to  by  Linnaeus  as  covered  by  his 
Helmintkolithus  Encrinus,  those  of  Pentacrinids  are  quite  as  prominent  as  those 
of  the  accepted  Encrinus,  while  his  Isis  Asteria  is  defined  as  «Encrinus  capite 
stellato,  etc.»  (Syst.  Nat.  XII,  p.  1288). 


1  See  Quexstedt  :  Petrefactenk.  Deutschlands  IV,  p  452;  1875.  Also  Bather:  Pentacrinus: 
a  name  and  its  history;  Nat.  Sei.  XII,  pp.  245 — 256;  1898. 
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A  minor  consequence  of  taking  1816  as  the  date  of  Lamarck’s  name  has  been 
the  occasional  rejection  of  E.  liliiformis  Lam.  in  favour  of  E.  fossilis  Blumenbach 
(e.  g.  Quenstedt  loc.  cit.  and  Jaekel).  Blumenbach  was,  it  is  true,  the  first  post- 
Linnean  writer  to  give  to  this  species  of  Encrinus  a  specific  name  accompanied  by 
description  and  figure's  (1802);  but  Lamarck  (1801)  bases  his  species  on  the  figures 
given  by  J.  Ellis  «Essay  Nat.  Hist.  Corallines  etc.»  1755,  pl.  XXXVII,  fig.  K,  and  by 
G.  W.  Knorr  «Samml.  Merkwürdigkeiten  etc.»  1755,  pl.  XI  a.  Ellis’s  figure,  though 
quoted  by  more  than  one  of  his  immediate  successors,  is  nothing  more  than  a  reversed 
copy  of  M.  R.  Rosinus  «Tentaminis  de  lithozois  ac  lithophytis  .  .  .  prodromus»  1719, 
Tab.  I,  fig.  1,  at  top  left  hand  of  plate.  The  preference  therefore  should  be  given  to 
the  splendid  specimen  of  the  same  species  figured  by  Knorr.  The  history  of  this 
specimen  has  always  been  to  some  extent  wrapped  in  mystery.  Knorr,  in  the  expla- 
nation  to  the  plate,  said  that  it  belonged  to  a  merchant  in  Halle ;  J.  E  I.  Walch 
(op.  cit.  II,  ii,  p.  100;  1769),  said  that  its  owner  was  H.  Lange,  professor  of  mathe- 
matics  in  that  town  ;  but  neither  knew  what  had  become  of  the  fossil  on  the  death 
of  its  owner.  The  question  was  pointedly  raised  by  J.  Beckmann  in  a  review  of 
Knorr  and  Walch’s  work  (Phys.-Ökon.  Bibliothek.  I,  p.  68,  footnote ;  1770),  and 
Walch  made  enquiries  which  resulted  in  two  distinct  stories  being  told,  one  by 
C.  F.  Wilckens  (Naturforscher,  III,  p.  209;  1774),  the  other  by  G.  A.  Gründler  of 
Halle  (op.  cit.  VI,  p.  179;  1775).  Both  tales  are  mentioned  by  J.  S.  Miller  («Nat. 
Hist.  Crinoidea»,  p.  44;  1821),  and  Quenstedt  adopts  the  locality  «Schraplau  zwi¬ 
schen  Halle  und  Eisleben»  as  given  by  Wilckens  (see  «Petrefactenk.  Deutschlands», 
IV,  p.  453  ;  1875).  Since,  however,  it  was  Gründler  who  made  the  original  drawing, 
his  account,  which  is  in  other  respects  the  more  satisfactory,  is  the  one  to  be 
followed.  According  to  this,  the  specimen  was  bought  for  two  Reichsthaler  in  Far- 
renstädt  near  Querfurth  (not  far  from  Schraplau)  by  a  Student  named  Vitigo,  who 
gave  it  to  his  teacher,  Prof  Lange.  While  in  the  latter’s  collection  it  was  seen  by 
an  apothecary  of  Nürnberg  named  Beyer,  who  gave  Gründler  one  louis-d’or  to 
paint  it,  so  that  Knorr  might  publish  an  engraving  of  it.  Lange  afterwards  sold  the 
specimen  for  3  louis-d’or  to  Herr  von  Gartenberg,  and  Gründler  believed  that  it 
came  into  the  Dresden  Cabinet.  J.  S.  Miller  (loc.  cit.)  thought  that  he  had  seen 
the  specimen  about  the  year  1800  in  the  collection  of  the  Naturforschenden  Gesell¬ 
schaft  at  Dantzic» ;  but  Professor  H.  Conwentz,  who  kindly  made  a  special  search 
at  my  request,  reports  that  the  specimen  is  not  in  the  Provincial  Museum  at  Dantzic, 
though  the  collections  of  the  Naturforschenden  Gesellschaft  have  been  incorporated 
in  the  Museum.  Probably  it  went  to  Dresden,  and  was  lost  in  the  fire  which  des- 
troyed  so  many  other  specimens.  I  have  sought  it  there  without  success.  The 
specimens  figured  by  Schulze  also  (pl.  I,  figs  4,  5)  were  said  by  him  to  be  in  the 
Kgl.  Naturaliensammlung  of  Dresden,  and  they  likewise  are  not  to  be  found.  But 
there  is  no  doubt  as  to  the  identity  of  all  these  specimens  with  E.  liliiformis  Lam., 
which,  therefore,  is  the  name  to  be  given  to  the  genotype. 

The  Stern  of  Encrinus  is  the  only  part  of  the  animal  with  which  the  present 
work  is  concerned.  It  is  circular  in  section  as  a  rule,  but  subpentagonal  and  even 
pentagonal  columnals  may  occur  in  it ;  the  external  surface  is  unornamented ;  it 
bears  no  cirri ;  the  lumen  is  relatively  small,  circular,  or  pentagonal  with  angles 
apparently  radial  or  interradial ;  the  joint-surfaces  vary  greatly  even  in  different  parts 
of  the  stem  of  a  single  individual,  but  agree  in  having  ridges  radiating  from  the 
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centre,  although  these  are  often  supressed  or  modified  in  the  central  region,  and 
may  be  surrounded  at  the  periphery  by  a  smooth  rim.  In  many  forms,  and  in  the 
young  possibly  of  all,  these  ridges  are  subject  to  pentamerism,  which,  however,  is 
usually  obseured  in  older  columnals.  The  main  lines  of  this,  namely  those  starting 
nearest  the  centre,  are  radial  in  position,  as  shown  in  Klipstein  (1845)  pl.  XVIII, 
fig.  19  b,  and  Quenstedt  «Petrefactenkunde  Deutschlands»,  pl.  CV1I,  fig.  90  a,  both 
said  to  be  Encrinus  varians,  as  well  as  in  E.  granulöses. 

Thus  it  is  not  easy  to  distinguish  the  columnals  alone  from  those  of  Dado- 
crinus  (see  Kunisch,  1883,  pl.  VIII,  f.  6  a,  e ),  or  from  ordinary  inter-nodals  of  Holo- 
crinus  (see  Wagner,  1886,  pl.  I,  figs.  2,  6),  or  even  of  Balanocrinus.  In  Isocrinus 
and  Extracrinus  the  pentamerism  is  stronger,  while  in  Millericrinus  the  lumen 
appears  to  be  wider. 


Encrinus  cassianus. 

(Plate  I,  figs.  1 — 9.) 

1845.  Flabellocrinites  cassianus  A.  v.  Klipstein  :  Geol.  Östlich.  Alpen,  p.  277,  pl.  XVIII,  fig  23  a,  b. 
1855.  Encrinites  Buchii  H.  Emmrich  :  Jahrb.  geol.  Reichsanst.  VI,  p.  896. 

1864.  Encrinus  cassianus  G.  C.  Laube:  Jahrb.  geol.  Reichsanst.  XIV,  p.  405;  Verh.  geol.  Reichs¬ 

anst.  XIV,  p.  207. 

1865.  Encrimis  cassianus  Laube.  • —  Laube:  Denkschr.  Akad.  Wiss.  Wien,  Math.-Nat.  CI.  XXIV, 

Abt.  2,  p.  267,  pl.  VIII  a,  fig.  1 — 6. 

1875.  Encrimis  cassianus  Laube.  —  F.  A.  Quenstedt  :  Petrefactenk.  Deutschlands,  IV,  pp.  472, 
486,  pl.  CVII,  figs.  S:  9,  103—111,  113,  114  (probably  not  112  or  115). 

History  of  the  species.  —  The  previous  synonymy  is  given  by  Laube  (1865) 
There  is,  however,  a  liability  to  confusion,  since  Laube,  following  A.  d’Orbigny1,  refers 
Klipstein’s  Flabellocrinites  cassianus  to  Encrinus  granulöses  Münster,  and  regards 
E.  cassianus  Laube  as  a  new  conception.  The  holotype  of  Flabellocrinites  cassianus 
is  in  the  British  Museum  (75861)  and  apparently  was  not  exatnined  by  either  d'Orbigny 
or  Laube.  Sixteen  years  ago,  when  labelling  the  specimens  for  exhibition,  I  came  to 
the  conclusion  that  it  was  a  crushed  specimen  of  E.  cassianus  Laube,  and  not  of 
E.  granulöses ,2  A  renewed  examination  confirms  me  in  this  belief.  Inspection  of 
Klipstein’s  figure,  23  b,  is  alone  enough  to  show  that  the  ridges  are  much  coarser 
than  in  E.  granulöses ;  the  central  area  resembles  that  of  E.  cassianus  Laube,  rather 
than  of  E.  granulöses ;  the  concentric  rings  are  not  really  so  clear  as  in  Klipstein’s 
figure,  and  the  concentric  striation  of  which  he  speaks  is  not  of  the  same  nature  as  that 
in  E.  granulöses,  but  seems  to  be  the  combined  effect  of  shearing  and  weathering. 
Other  specimens  of  E.  cassianus  present  a  somewhat  similar  appearance;  Quenstedt’s 
fig.  104  shows  ridges  of  equal  length.  Whether  one  should  ascribe  the  species  to 
Laube  or  to  Klipstein  is  a  question  of  small  importance ;  but  if  Laube  regarded 
Klipstein's  species  as  an  Encrinus,  then  according  to  modern  codes  of  nomenclature, 
he  should  not  have  given  to  another  species  of  the  genus  the  same  trivial  name. 

Material  from  Bakony  corapared  with  Types  and  Topotypes.  — 
Seven  fragments  (a — g)  from  the  Cassian  beds  of  Cserhät  present  a  general  resem- 
blance  to  this  species,  though  much  smaller  than  the  normal  St.  Cassian  columnals. 


1  Prodrome  Paleont.  stratigr.  I,  p.  206;  1850. 

8  See  also  F.  A.  Bather,  1897  «Apiocrinus  recubariensis,  etc.»,  p.  121. 
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As  regards  their  articular  surfaces,  b,  d,  e,  and  g  are  of  the  type  figured  by  Laube, 
pl.  VIII  a,  fig.  5  a\  a  more  like  his  fig.  5  h;  f  like  this  but  smaller  and  less  clearly 
defined ;  while  in  c  the  length  of  the  crenellae  is  about  x/3  the  diameter  of  the 
joint-face  and  there  is  no  rim.  The  last  form  resembles  some  columnals  of  Encrinus 
Hliiformis  —  for  instance  fig.  8rj  on  pl.  LIII  of  Goldfuss  «Petrefacta  Germaniae»,  — 
but  the  crenellae  are  finer  and  more  numerous.  There  are  in  the  British  Museum 
similar  specimens  associated  with  E.  cassianus  from  St.  Cassian,  and  there  is  one 
such  at  Munich  among  Münster’s  original  specimens,  referred  by  him  to  E.  Hliiformis. 

There  are  also  from  Cserhat  five  quite  small  specimens,  ( h—l )  which  may  have 
belonged  to  the  young  of  this  species.  The  markings  on  k  resemble  those  of  the 
last  mentioned ;  those  on  i  and  h  are  more  like  the  rimless  normal  type ;  and  those 
on  the  rest  are  obscure. 

The  measurements  in  millimetres  are  as  follows : 


Specimen  .  . 

a 

b 

c 

d 

e 

/ 

§ 

h 

i 

j 

k 

/ 

Plate  I.  Fig.  .  .  . 

1 

— 

2 

— 

3 

— 

4 

5 

6 

— 

7 

— 

Diameter  .... 

4’5 

4-5 

43 

375 

3‘3 

2-3 

27 

1-9 

1'9 

1'5 

17 

0'9 

Height ... 

2'4 

1-6 

2-7 

L8 

3’6 

3-25 

3 

275 

17 

1-4 

1 

L2 

about 

about 

No.  of  Crenellae  . 

24 

20 

16 

14—16 

17 

13 

16 

12 

14 

? 

18 

? 

Length  of  Crenellae 

07 

0'7 

1-3 

0-6 

0'5 

0'5 

— 

— 

— 

— 

— 

— 

Measurements 

given 

Measurements  of 

Münster’s 

Originals. 

by 

Laube, 

Beiträge  IV 

',  P1- 

V,  f. 

1. 

a 

b 

c 

e 

Diameter  .  . 

90 

8-0 

5*5 

12 

!'5 

1 T5 

10 

6'4 

Height . 

8-0 

5-0 

4-0 

— 

— 

— 

No.  of  Crenellae  . 

— 

— 

22 

21 

22 

20 

Münster’s  figures  1  a,  b ,  e  are,  it  will  be  observed,  not  quite  correct. 

Laube’s  figures  show  25,  26,  and  31  crenellae  in  columnals  of  uncertain  dia¬ 
meter,  24  in  a  columnal  of  11 ‘5  mm.  diameter,  33  in  one  of  10'5  mm.  diameter, 
22  in  columnals  of  10  and  675  mm.  diameter. 

R  e  1  a  t  i  o  n  s  o  f  the  specimens  from  Bakony.  —  Had  the  normal 
E.  cassianus  occurred  at  Cserhat,  it  is  hardly  likely  that  it  would  have  escaped 
Observation.  Therefore  one  cannot  regard  all  these  specimens  as  merely  young,  nor 
indeed  do  a — <2  present  the  appearance  of  young  in  other  respects.  They  may  have 
belonged  to  individuals  dwarfed  by  local  conditions,  or  they  may  represent  a  genuine 
variety  with  smallness  as  a  transmissible  character.  Their  rarity  suggests  the  former 
as  the  more  probable  explanation,  and  this  is  why  I  do  not  propose  for  them  any 
distinct  name.  A  very  similar  columnal  is  to  be  seen  on  a  fragment  of  Hallstätter 
Kalk  from  Steinbergkogel,  in  the  Hofmuseum  at  Vienna. 

As  regards  the  smaller  specimens,  li — /,  one  should  not  overlook  the  possibility 
that  some  or  all  of  them  may  belong  to  Dadocrinns.  The  joint-face  of  h  is  inter- 
mediate  between  Kunisch,  1883,  tab.  cit.  f .  6  a  and  b ;  that  of  i  is  like  Kunisch, 
f.  6  c,  but  has  fewer  crenellae ;  that  of  Ji  however  is  like  the  normal  E.  cassianus 
in  everything  except  size. 


Crinoidea,  Encrinid&e. 
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Note  on  additional  specimens.  —  Professor  Laczkö  has  lately  for- 
warded  some  material  from  Veszprem  (Giricses-domb,  lower  stratified  limestone),  in 
which  are  two  trochitae  (m  and  n)  generally  resembling  the  specimens  h — 1,  but 
with  distinctly  concave  side-faces.  The  measurements  in  millimetres  are  as  follows  : 


Specimen . 

m 

n 

Plate  I,  Fig . 

8 

9 

I  least  .  . 

T6 

L0 

Diameter  ! 

(  greatest  . 

L8 

1-2 

Height . 

1-5 

2-3 

No.  of  crenellae  .  . 

18—20 

15 

Length  of  crenellae  . 

0'5 

OM 

There  is  no  rim  ;  the  crenellae  have  not  the  peculiar  notched  appearance  that 
characterises  Dadocrinus ;  they  show  signs  of  arrangement  in  five  groups.  It  is 
possible  that  the  longer  of  the  two  trochitae  is  really  compound,  as  described  for 
Encrinus  by  Goldfuss  (Petrefacta  Germ.  p.  178)  and  for  Holocrinus  by  R.  Wagner 
(Jena.  Zeitschr.  XX,  p.  8;  1886). 


Encrinus  granulosus. 

(Plate  I,  fig.  10.) 

1834.  Apiocrinites  ?  granulosus  Münster:  Neues  Jahrb.  f.  Mineral.  1834,  p.  8. 

1841.  Encrinus  granulosus  (Münst.).  —  Münster  :  Beitr.  z.  Petrefactenk.  IV,  p.  53,  pl.  V.  figs.  11-19. 
1845.  Encrinites  granulosus  Münst.  —  A.  v.  Kufstein:  Geol.  Östlich.  Alpen,  p.  276,  pl.  XVIII, 
figs.  20—22, 

1865.  Encrinus  gratiulosus  Münst.  —  G.  C.  Laube  :  Denkschr.  Akad.  Wiss.  Wien.  Math.-Nat.  CI. 
XXIV,  Abt.  2,  p.  271,  pl.  VIII«,  figs.  7—12. 

1875.  Encrinus  granulosus  Münst.  —  F.  A.  Quenstedt  :  Petrefactenk.  Deutschlands,  IV,  p.  485, 
pl.  CVII,  figs.  91,  96,  97. 

1875.  Encrinus  cf.  silesiacus  F.  A.  Quenstedt:  Petrefactenk.  Deutschlands,  IV,  p.  486,  pl.  CVII. 
figs.  98  —  101  (?  102). 

1889.  non  Encrinus  granulosus  Münst.  —  S.  v.  Wöhrmann:  Jahrb.  Geol.  Reichsanst.  Wien, 
XXXIX,  p.  191,  pl.  V,  fig.  8. 

History  of  the  species.  —  The  previous  synonymy  is  given  by  Laube, 
but,  as  explained  above,  I  do  not  accept  bis  inclusion  of  Flabellocrinites  cassianns. 

Judged  from  the  figures  alone,  the  specimens  represented  in  Laube,  pl.  VIII  a, 
fig.  10,  c,  d ,  e,  appeared  to  me  doubtful.  This  was  only  because  they  were  badly 
drawn.  They  really  are  quite  normal,  of  the  type  of  the  proximal  region  of  the  stem. 
The  closure  of  the  grooves  to  form  the  canals,  seen  in  these  and  similar  specimens, 
is  the  first  stage  in  the  evolution  of  the  so-called  Traumato  er  inus,  which  has  a 
joint-face  in  other  respects  closely  resembling  that  of  this  type  of  columnal. 

The  columnals  referred  to  E.  granulosus  by  S.  von  Wöhrmann  (1889)  differ 
from  this  species  in  the  heterotomous  branching  of  the  striae,  which  are  not  granulär, 
and  are  much  finer  than  in  E.  granulosus. 

Quenstedt  (1875)  sought  to  separate  from  this  species  those  columnals  in  which 
the  ridges  are  relatively  fine  and  almost  reach  the  central  canal.  He  coinpared  them 
to  Entrochus  silesiacus.  To  this  course  there  are  two  objections :  first,  as  Beyrich 
pointed  out  (Crin.  d.  Muschelkalks;  Abh.  Akad.  Wiss.  Berlin,  1857,  Phys.  Kl.  No.  1, 
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p.  46;  1858),  joint-surfaces  of  E.  silesiacus  «unterscheiden  sich  von  E.  granulosus 
durch  das  Fehlen  der  Körnelung  auf  ihren  ....  Gelenkstrahlen».  Other  differences 
are  the  wider  lumen  and  characteristic  grooving  of  the  ridges  in  E.  silesiacus. 
Secondly,  a  careful  search  through  a  large  number  of  columnals  of  E.  granulosus 
from  St.  Cassian,  in  the  British  Museum  and  elsewhere,  has  brought  to  light  enough 
intermediate  forms  to  prove  the  connection  of  the  two  types  of  structure  distinguished 
by  Quenstedt.  1t  appears  that  the  type  which  he  regarded  as  E.  granulosus  is  found 
in  the  proximal  region  of  the  stem,  that  the  granules  gradually  run  together  into 
ridges,  and  that  these  increase  in  number  in  older  columnals,  that  the  central  star  with 
its  live  main  ridge-pairs  occupies  a  less  proportion  of  the  surface  and  is  gradually 
blurred  tili  at  last  no  trace  of  it  can  be  detected ;  and  then  we  have  the  type  which 
Quenstedt  called  E.  cf.  silesiacus }  It  is,  I  think,  in  the  distal  region  of  the  stem  that 
the  radiating  ridges  again  break  up  towards  the  centre  into  coarser  granules,  often 
anastomosing  in  a  rough  concentric  arrangement,  while  the  central  area  itself  is  just 
a  slightly  roughened  plateau.  Such  a  specimen  is  the  original  of  Quenstedt’s  fig.  101. 

Material  from  Bakony.  —  To  the  last  mentioned  type  of  columnal  I 
refer  with  some  doubt  a  fragment  from  the  Cassian  beds  of  Cserhät,  consisting  of 
four  columnals:  diameter  6‘35  mm.;  total  height,  6  mm.;  average  height  of  a 
columnal,  1  '5  mm. 

Side-faces  of  columnals  very  slightly  convex. 

Joint-face  :  —  lumen,  pentagonal.  minute,  about  3  mm.  diameter ;  central  area 
irregulär  and  indefinite  in  outline,  slightly  rough  adcentrally,  becoming  more  warty 
as  it  approaches  the  periphery,  the  warts  finally  merging  into  the  peripheral  crenellae. 
Neither  a  radiating  nor  a  concentric  arrangement  of  warts,  such  as  are  usual  in  the 
normal  E.  granulosus ,  can  be  seen  clearly,  but  this  may  be  due  to  the  rather  ill 
preservation  of  the  surfaces.  Crenellae  number  46,  length  about  1  mm.,  width 
about  2  mm. ;  clearly  visible  at  the  sutures  ;  there  is  even  a  tendency  for  slight 
ridges  to  pass  from  them  down  the  sides  of  the  columnals. 

Relations  of  the  specimen  from  Bakony.  —  Columnals  of  E.  gra- 
nulosus  from  St.  Cassian  of  similar  diameter  have  about  the  same  number  of  cren¬ 
ellae,  but  the  length  of  the  crenellae  is  greater ;  e.  g.  a  specimen  5'9  mm.  diameter 
has  35  crenellae,  1'6  mm.  long;  one  6’8  mm.  diameter  has  42  crenellae,  2  mm.  long. 
Münster’s  pl.  V.  fig.  12,  which,  of  all  his  figures,  is  probably  the  nearest  to  our 
specimen,  with  a  diameter  of  6‘5  mm.,  has  42  crenellae,  the  shorter  among  which 
appear  to  have  been  less  than  1  mm.  long.  There  is,  among  Münst£r’s  type-material, 
a  specimen  still  more  like  ours :  Diameter  5‘25  mm.,  height,  1  mm.,  crenellae  32 
or  33,  and  about  1  mm.  long.  These  details  harmonise  with  the  reference  of  our 
specimen  to  E.  granulosus;  but  here  again,  it  is  remarkable  that  only  one  frag¬ 
ment  should  have  been  found. 


1  The  original  of  Quenstedt’s  fig.  102  is  less  like  the  normal  E.  granulosus :  the  striae 
run  to  the  centre,  are  coarser  than  ordinary,  and  quite  obscurely  granulär;  the  crenellae  are  not 
clearly  seen  on  the  suture  because  of  its  depression.  The  4  columnals  uppermost  in  the  figure, 
and  to  a  less  degree  the  5th,  have  concave  side-faces  and  slightly  beaded  margins.  The  3  lower 
columnals  have  convex  side-faces. 
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Ettcrinus  cancellistriatus  n.  sp. 

(Plate  I,  figs.  11 — 22.) 

Diagnosis.  —  Entrochi  with  straight  side-faces,  and  of  small  diameter 
(1 — 4  mm.).  Joint-faces  with  small  roughened  central  area,  front  which  radiate  fine 
ridges,  increasing  by  dichotomy  or  intercalation,  and  composed  of  concresced  granules 
with  a  concentric  arrangement  varying  in  distinctness. 

Material.  —  To  this  are  referred  52  fragments  front  the  Cassian  beds  of 
Cserhät,  2  from  bed  e  of  Section  VI,  Veszprem  and  6  from  Veszprem,  Giricses 
domb,  of  which  2  are  front  the  lower  stratified  limestone.  The  original  of  fig.  13, 
front  Cserhät,  is  selected  as  holotype. 

Description  of  specimens.  —  The  longest  entrochus  consists  of  seven 
columnals.  Others  consist  of  from  2  to  4,  but  most  of  the  specimens  are  isolated 
trochitae. 

Side-faces  of  entrochi  straight ;  side-faces  of  columnals  have  a  slight  convex  curve. 

Sutures  not  crenelate. 

The  height  of  the  columnals  in  any  one  entrochus  is  about  the  same ;  but 
there  is  considerable  Variation  in  the  relative  heights  of  different  specimens,  as  shown 
by  the  following  measurements  in  millimetres  : 


Diameter  . 

.  14 

1-4 

1-6 

2-5 

27 

27 

27 

34 

3'9 

Height  .  . 

.  l'O 

1'23 

17 

T4 

0'9 

14 

1-3 

1-3 

T0 

Ratio  . 

.  09 

0-87 

1-06 

0-56 

0-3 

0-4 

0-48 

0-42 

075 

On  the  whole,  these  nuntbers  follow  the  rule  that  the  ratio  of  height  to  dianteter 
is  greater  in  younger  stems.  The  last  of  these  is  the  only  one  of  the  sixty  that 
exceeds  34  mm.  diameter;  its  joint-faces  are  not  clearly  shown,  and  it  is  just  possible 
that  it  does  not  belong  to  this  species. 

Joint-faces :  —  lumen  minute ;  area  small,  slightly  roughened,  apparently  not 
raised.  The  ridges  radiate  to  the  periphery,  and  may  either  dichotomise  as  they 
go  or  be  increased  in  number  by  the  intercalation  of  similar  ridges.  Well-preserved 
faces  show  fine  concentric  grooves,  which  cut  across  the  radiating  ridges  and  give 
them  the  beaded  or  cancellate  appearance  that  has  suggested  the  name.  In  the 
strength  of  the  ridges  and  of  the  concentric  grooves,  as  also  in  the  extent  of  the 
central  area,  there  is  considerable  Variation.  The  number  of  ridges  tends  to  increase 
with  the  diameter  of  the  joint-face  but  the  ratio  is  not  constant.  Thus  — 

in  a  columnal  T2  mm.  diameter,  about  18  ridges  reach  the  periphery 


» 

T2 

»  24 

» 

» 

» 

» 

2-0 

»  »  42 

» 

» 

» 

(some  quite  short) 

» 

24 

»  »  46 

» 

» 

» 

» 

2-6 

»  64 

,  » 

» 

» 

(particularly  delicate) 

» 

34 

»  »  54  » 

» 

» 

» 

(very  delicate) 

The  invisibility  of  crenellae  on  the  sutures  is  due  to  the  tenuity  of  the  ridges. 
Relations  of  the  species.  —  These  joint-faces  closely  resemble  those  of 
the  striate  type  in  Encrinus  granulosus.  That,  in  fact,  is  why  the  columnals  are 
referred  to  Encrinus.  The  difference  lies  chiefly  in  the  small  size  and  greater  fineness 
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of  the  markings,  which  appear  to  be  relatively,  as  well  as  absolutely,  more  delicate. 
In  E.  granulosus  the  sutures  are  crenelate ;  or,  if  the  crenellae  cannot  be  seen, 
that  is  due  to  the  presence  of  a  peripheral  rim,  which  structure  does  not  occur  in 
any  of  the  present  specimens.  From  all  other  species  of  Encrinus  or  Entrochus 
that  I  can  find  described,  and  certainly  from  all  named  Triassic  species,  E.  can- 
cellistriatus  differs  in  the  same  points  as  do  the  striate  trochitae  of  E  granulosiis. 
The  relatively  large  number  of  specimens,  their  occurence  at  two  localities,  the 
absence  of  the  striate  form  of  the  true  E.  granulosus,  and  the  structural  features 
just  mentioned  prevent  me  from  regarding  the  columnals  as  derived  merely  from 
dwarfed  individuals  of  E.  granulosus.  It  is  however  possible  that  they  represent  a 
small  race  of  a  species  as  yet  undescribed  and  living  at  a  later  date.  Thus,  a  frag- 
ment  of  Hallstätter  Kalk  from  Steinbergkogel,  preserved  in  the  Hofmuseum  at  Vienna, 
is  full  of  columnals  closely  resembling  those  of  the  present  species,  though  the  largest 
attains  a  diameter  of  4'7  mm.  with  a  height  of  1'8  mm.  A  similar  but  much  larger 
form  from  the  Hallstätter  Kalk  of  Leisling  near  Goisern,  and  from  the  Karnische 
Stufe,  zone  of  Tropites  subbullatus ,  from  Rapoltstein  near  Hallern,  Salzburg,  is  also 
in  that  Museum. 

Encrinus  sp. 

(Plate  I,  fig.  23.) 

A  single  columnal  from  the  Cassian  of  Cserhät  is  placed  with  this  genus 
because  of  its  general  resemblance  to  certain  Entrochi  assigned  to  E.  cassianus  by 
Laube  (1865),  especially  that  represented  in  Münster  (1841)  pl.  V,  fig.  4  c,  and  to 
a  less  extent  that  in  Laube  (1865)  pl.  VIII  a,  fig.  5g. 

Side-faces  convex,  with,  in  addition,  a  well-marked  ridge,  at  about  half  the  height, 
slightly  wavy  in  outline  and  a  little  irregulär.  Ridges  on  joint-face  not  clear,  about  15, 
apparently  short. 

Diameter  at  ridge  1’65  mm.  Diameter  at  joint-face  L3  mm.  Height  1‘2  mm. 

Encrinus  sp. 

Two  columnals  from  Muschelkalk  of  Felsöörs,  and  Tamäshegy  near  Balatonfüred 
are  too  ill  preserved  to  be  further  determined.  Their  measurements  in  millimetres  are : 


Diameter . 

.  6‘8 

8'8 

Height . 

.  108 

4-5 

Diameter  of  lumen  . 

.  0-5 

Entrochus  silesiacus. 

(Plate  I,  figs.  24  —  25.) 

1835.  «Entrochiten ...  vielleicht  zum  Encrinites  Schlottheimii  gehörig».  F  A.  Quenstedt:  Archiv 
f.  Naturges.,  Jahrg.  I,  Bd.  II,  p.  228,  pl.  IV,  fig.  3. 

1858.  Entrochus  silesiacus  H.  E.  Beyrich  :  Abh.  Akad.  Wiss.  Berlin,  1857,  Phys.  Kl.  No.  1,  p.  46. 
1870.  Encrinus  silesiacus  (Beyr.).  —  C.  F.  Roemer:  Geologie  von  Oberschlesien,  pl.  XI,  fig.  9 — 10. 

History  of  the  species.  —  Other  references  might  be  given,  but  I  am  not 
convinced  that  all  the  forms  assigned  to  this  species  by  other  authors  really  belong  to  it. 

The  specimen  figured  by  Quenstedt  (1835)  appears  to  have  been  in  the 
collection  of  H.  von  Dechen,  and  its  locality  and  horizon  are  given  merely  as 
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«Schlesischen  Muschelkalke».  The  only  locality  given  by  Beyrich  is  «Kamin  bei 
Beuthen»  (Ober-Schlesien),  'l'his  also  is  the  locality  of  the  specimen  flgured  by 
Roemer.  Prof.  Dr.  Otto  Jaekel,  who  kindly  examined  the  specimens  in  the  Berlin 
Museum  für  Naturkunde  at  my  request,  teils  me  that  the  other  localities  there 
represented  are  Rossberg  near  Beuthen,  and  Mikultschütz,  and  that  there  is  no 
difference  whatever  between  the  forms  from  these  three  localities.  Reference  to 
Roemer  (op.  cit.)  or  to  H.  Eck  («Über  die  Formationen  des  bunten  Sandsteins  und  des 
Muschelkalks  in  Oberschlesien»  Berlin,  1865)  shows  that  the  horizon  of  these  localities 
is  the  same,  namely  the  beds  vvith  Spirifer  Mentzeli  in  the  middle  of  the  Lower 
Muschelkalk.  The  species  then  should  be  interpreted  primarily  by  means  of  specimens 
from  these  localities,  and  this  is  attempted  in  the  following  account,  based  partly  on 
Dr.  Jaekel’s  answers  to  my  questions,  partly  on  five  entrochi  from  Rossberg  which 
he  kindly  sent  me  (now  registered  Brit.  Mus.  E  7100,  and  here  referred  to  as  a, 
b,  c,  d,  e),  and  partly  on  a  large  number  of  specimens  from  St.  Hyacinth- Quelle 
near  Beuthen,  preserved  in  the  Geological  Museum  of  Tübingen  University  (16  of 
these,  presented  to  the  British  Museum,  are  registered  E  7116). 

Section  circular.  Side-faces  flat  or  slightly  convex,  very  rarely  concave.  Sutures 
with  fine,  distinct  crenellae.  Joint-face  in  most  quite  level,  with  a  small  but  distinct 
axial  canal,  varying  from  circular  to  pentagonal,  from  which  ridges  radiate  to  the 
periphery.  These  ridges  are,  as  Beyrich  said,  not  granulär  but  smooth  and  clean-cut 
As  they  approach  the  periphery  they  increase  in  width  and  in  number,  the  latter 
either  by  dichotomy  or  by  the  converse  process  —  the  intercalation  of  fresh  ridges ; 
thus  in  a  joint-face  7'7  mm.  in  diameter,  there  are  15  ridges  starting  from  the  axial 
canal,  and  these  have  increased  to  41  at  the  periphery.  Incipient  dichotomy  of  the 
ridges  is  frequently  visible  in  the  form  of  a  groove  running  down  the  middle  of  each 
ridge  for  the  whole  or  a  part  of  its  length.  In  some  specimens  a  few  of  the  longer 
ridges  unite  at  their  proximal  ends  to  form  a  raised  margin  to  the  axial  canal.  In 
others  there  is,  around  the  axial  canal,  a  roughly  pentagonal  depression  sometimes 
defined  by  a  raised  petaloid  ridge,  and  within  it  may  be  either  granules  or  finer 
ridges,  due  to  a  division  of  the  main  ridges  by  the  above-mentioned  median  grooves. 
Neither  cirri  nor  cirrus-facets  are  to  be  seen  in  the  figures  cited  above  or  in  the 
specimens  at  our  disposal 

Measurements  in  millimetres  are  as  follows : 


Quenstedt’s 

Roemer’s 

E  7116 

E  7100 

figure 

figure 

a 

b 

c 

d 

Diameter 

. 7‘6 

7'5 

8-8 

77 

6'5 

5‘6 

5'0 

4‘3 

Average 

height  of  columnal  L7 

2'0 

L8 

1-3 

T4 

2'2 

T3 

17 

Diameter 

of  lumen  ...  ? 

0-6 

1  '5 

0'6 

07 

07 

07 

0'6 

In  1859  K.  von  Schauroth,  doubtless  in  ignorance  of  Beyrich’s  name,  described 
and  flgured  columnals  from  the  Trigonella  Limestone  near  Recoaro,  under  the  new 
name  Encrinus  ?  radiatus}  Except  for  the  Statement  that  his  specimens,  with  a 
diameter  of  4  to  6  mm.,  had  a  height  of  scarcely  1  mm.,  the  differences  between 
them  and  the  true  E.  silesiacus  are  but  obscurely  indicated.  It  is  therefore  not 
surprising  that  H.  Eck  (op.  cit.  1865,  p.  88)  referred  these  specimens  to  the  latter 


1  Sitzber.  Akad.  Wiss.  Wien,  Math.-Nat.  CI.  XXXIV,  p.  288,  pl.  I,  fig.  4. 
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species.  But  the  specimen  from  Repten  that  Eck  himself  described  as  Entrochus 
silesiacus  seems  to  have  differed  in  important  respects  from  those  described  above. 
In  a  length  of  22  mm.  were  included  23  columnals,  which  rapidly  decreased  in 
diameter  from  7  mm.  to  4  mm.;  the  joint-face  at  the  wider  end  agreed  with  the  type, 
but  that  at  the  narrower  end  showed  a  clear  pentapetalous  pattern.  Moreover  7  of 
the  columnals  were  nodals,  each  bearing  5  or  fewer  cirri,  alternating  in  Orientation 
with  the  petaloid  areas.  The  joint-faces  of  the  cirri  were  radiately  striate. 

Somewhat  similar  forms  to  these  last  were  described  by  E.  W.  Benecke  in 
18681  as  occurring  at  Recoaro,  and  were  by  him  identified  with  both  Encrinus  ? 
radiatus  and  Entrochus  silesiacus,  the  latter  name  having  the  preference.  While 
the  cirrus-facets  appear  to  agree  with  Eck’s  description,  the  pattern  on  the  joint-face 
has  not  a  true  pentapetalon  in  the  centre,  but  rather  5  radial  ridge-groups,  the 
elements  of  which  are  placed  gable-wise,  and  abut  on,  without  merging  into,  the 
peripheral  ridges. 

In  «Petrefactenkunde  Deutschlands»  (IV,  p.  479;  1875)  Quenstedt  carefully 
distinguished  these  and  other  forms  from  the  true  E.  silesiacus ;  but  in  a  later  paper 
containing  a  valuable  summary  of  the  Muschelkalk  Encrini ,2  Eck  still  includes  all 
these  forms  under  Entrochus  silesiacus. 

I  have  been  kindly  permitted  to  study  at  Tübingen  the  material  on  which, 
presumably,  Quenstedt  based  his  decision,  and  to  bring  home  a  few  columnals  for 
more  detailed  examination.  I  thoroughly  agree  with  Quenstedt  (1875).  In  the 
Beuthen  material  I  find  the  true  Entrochus  silesiacus  as  above  described  (Brit.  Mus. 
E  7116),  columnals  indistinguishable  from  those  of  Encrinus  liliiformis  (E  7117), 
columnals  of  an  Isocrinus  (E  7114),  of  which  some  are  nodals  with  well- developed 
cirrus-facets  (E  7113),  and  columnals  more  like  those  of  Balanocrinus,  with  long 
peripheral  crenellae  or  striae  and  with  small,  less  regularly  developed  cirrus-facets 
on  the  nodals  (E  7115).  In  material  from  the  Muschelkalk  of  Montecchio  Maggiore, 
Recoaro,  I  find  columnals  of  the  same  species  of  Isocrinus  and  the  same  apparent 
Balanocrinus .  The  latter  is  undoubtedly  the  Encrinus  ?  radiatus  of  Schauroth, 
and  must  stand  as  a  valid  species,  Balanocrinus  radiatus ,  perfectly  distinct  from 
Entrochus  silesiacus,  which  is  probably  an  Encrinus,  and  hitherto  has  not  been 
recorded  from  Recoaro. 

So  far  as  the  distinctness  of  these  two  species  is  concerned,  this  view  appears 
to  be  that  adopted  by  Koken  in  his  careful  description  of  Entrochus  rotiformis  from 
China;3  but  1  do  not  agree  with  his  remark  that  «Das  Auftreten  von  Ansatzflächen 
für  Cirrhen  ...  ist  kein  ausschlaggebendes  Merkmal,  sie  von  Encrinus  zu  trennen». 

Material  from  Bakony.  —  This  matter  has  been  discussed  at  some 
length  because  it  is  to  the  original  type  of  Entrochus  silesiacus,  and  not  to  the 
cirriferous  species,  that  I  would  refer  a  stem-fragment  from  Alsödörgicse,  Hangyäs- 
erdö,  embedded  in  a  white,  highly  crystalline  limestone  (figs.  24,  25).  The  study 
of  the  fragment  is  rendered  difficult  by  the  intense  secondary  calcification,  which 
has  obscured  the  structure  and  made  the  whole  so  brittle  that  the  joint-faces 
cannot  be  properly  exposed. 


1  «Ueber  einige  Muschelkalk-Ablagerungen».  Geogn.-Palaeont.  Beitr.  II,  (1),  p.  41,  pl.  IV.  fig.  12. 

2  Zeitschr.  deutsch,  geol.  Ges.,  XXXIX,  p.  558;  1887. 

3  Neues  Jahrb.  für  Min.  1900,  I,  p.  212,  pl.  X.  figs.  16 — 25. 
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Total  length  of  fragment  about  34  mm.  Width  8'6  mm.  Average  height  of  a 
columnal  1'5  mm.,  with  no  obvious  alteration  of  height.  Section  circular.  Side-face 
flat  or  slightly  convex.  Crenellae  visible  from  outside,  though  not  very  clearly. 
Lumen  apparently  rather  small,  but  its  outlines  are  not  distinguishable.  Radial  striae 
clean-cut  but  not  deep,  and  apparently  reach  lumen.  The  ridges  gradually  increase 
in  width,  and  some  of  them  fork  at  about  half-way  to  the  periphery.  The  total 
number  of  crenellae  cannot  be  counted,  but  I  should  estimate  it  at  not  less  than  50. 
The  relative  size  of  the  crenellae  agrees  with  that  in  typical  examples  of  E.  silesiacus, 
and  their  number  is  consistent  with  the  slightly  greater  diameter.  There  is  no  trace 
of  cirri. 

This  determination  is  of  importance,  because  there  is  believed  to  be  no  other 
evidence  for  the  age  of  the  rock  in  this  locality.  This  evidence  indicates  a  Lower 
Muschelkalk  age. 

Entrochus  sp. 

(Plate  I,  fig.  26.) 

There  is  a  fragment  from  the  Cassian  beds  of  Cserhät,  consisting  of  two 
columnals  which  can  not  well  be  referred  to  any  described  species. 

The  height  of  a  columnal  is  L25  mm.,  the  diameter  is  L5  mm.  The  sides 
are  slightly  convex.  One  joint-face  shows  very  fine  radiating  striae,  which  are  not 
quite  regulär,  but  seem  to  anastomose.1  The  suture  between  the  ossicles  is  obscure. 
The  other  joint-face  scarcely  shows  the  striae,  only  a  faint  roughness,  perhaps  due 
to  weathering. 

With  this  may  provisionally  be  placed  two  columnals,  also  from  Cserhät,  that 
have  joint-faces  similar  to  the  last  mentioned,  and  convex  sides.  Their  measurements 
in  mm.  are : 

Diameter  .  .  .  1'3  1‘5 

Height  .  .  .  .  l'l  0'75 

TrochUa  sp. 

(Plate  I,  fig.  27.) 

A  single  columnal  from  the  Cassian  beds  of  Cserhät.  Sides  smooth,  slightly 
convex.  Joint-faces  show  a  minute  axial  canal,  a  smooth  depressed  central  area, 
surrounded  by  slight,  irregulär  elevations,  which  might  be  crenellae  either  worn  or 
modified ;  they  are  short  and  do  not  quite  reach  the  periphery. 

Measurements:  Height  1'3  mm.;  greatest  diameter  1'5  mm. 

This  reminds  one  of  Eugeniacrinus  or  possibly  Millericrinus  rather  than  of 
Encrinus. 

Entrochus  sp.  indet. 

Three  fragments  of  columns  from  the  Cassian  beds  of  Cserhät,  and  one 
columnal  from  bed  e  4,  at  cutting  VI  on  the  Veszprem-Jutas  railroad,  are  not 
well  enough  preserved  for  description.  They  are  all  of  small  diameter. 

1  The  arrangement  of  the  striae  reminds  me  of  the  specimen  that  S.  v.  Wöhrmann  referred 
incorrectly  to  Encrinus  granulosus  (Jahrb.  d.  k.  k.  Geol.  Reichsanst.,  Wien,  XXXIX.  p.  191,  pl.  V. 
f.  8;  1889).  That,  however,  has  a  diameter  of  5‘8  mm.;  it  came  from  the  Cardita  Oolith  of  Sun- 
tiger,  Plaller  Anger  (See  p.  11.). 


Resultate  der  wissenschaftl.  Erforschung  des  Balatonsees.  I  Bd.  1.  T.  Pal.  Anh. 
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Trochita  sp. 

In  the  museutn  of  the  Hungarian  Geological  Institute  is  a  columnal  from  Felsö 
Eörs,  registered  10.  52.  1870,  and  said  to  come  from  Recoaro  Kalk  (Muschelkalk). 
It  is  labelled  Encrinus  [i.  e.  Dadocrinus \  gracilis,  but  the  joint-face  does  not  present 
the  usual  characters  of  Dadocrinus  (vide  infra). 

The  columnal  is  barrel-shaped.  The  joint-face  shows  a  small  pentagonal  lumen 
surrounded  by  a  raised,  rugose,  flattened  area,  of  which  the  rugosities  merge  into 
rather  obscure  radiating  ridges,  forming  a  circle  within  that  of  the  peripheral  crenellae, 
with  which  they  are  not  continuo.us,  although  they  appear  to  equal  them  in  number, 
namely  about  25.  The  peripheral  crenellae  are  not  deeply  notched  at  the  margin  as 
in  Dadocrinus.  The  mean  diameter  of  the  joint-face  is  6'3  mm. 


PENTACRINIDAE. 

For  definition,  see  Bather  «The  Echinoderma»  p.  182;  vol.  III  in  «Treatise 
on  Zoology»,  ed.  E.  R.  Lankester.  The  primitive  columnals,  resembling  those  of 
Dadocrinus  and  Holocrinus,  are  dealt  with  first. 

Dadocrinus. 

1847.  Dadocrinus  H.  v.  Meyer:  N.  Jahrb.  f.  Mineral.  1847,  p.  575. 

1851.  »  H.  v.  Meyer:  Palaeontographica,  I,  p.  266. 

1887.  »  A.  v.  Koenen:  Abh.  K.  Ges.  Wiss.  Göttingen,  XXXIV,  Phys.  Kl.  I,  p.  5. 

References  to  most  of  the  previous  literature  are  given  by  von  Koenen.  The 
genus  was  for  long  confused  with  Encrinus,  and  has  only  gradually  won  acceptance. 
Flence  its  columnals  have,  it  is  probable,  often  been  figured  as  those  of  Encrinus , 
and  this  increases  the  difficulty  of  distinguishing  between  the  two.  The  best  figures 
are  those  given  by  Kunisch  (Zeitschr.  deutsch,  geol.  Ges.  XXXV,  pl.  VIII,  f.  6  a — e ; 
1883),  but  these  are  only  of  natural  size.  A  few  joint-faces,  probably  belonging  to 
the  genus,  are  represented,  some  enlarged,  by  v.  Meyer  (1851,  pl.  XXXI,  ff.  11,  12, 
15,  16,  and  perhaps  others).  Between  columnals  from  the  distal  end  of  the  stem 
of  Dadocrinus  and  many  columnals  of  Encrinus  the  figures  show  no  difference 
except  that  of  size.  The  extreme  forms,  however,  as  in  Kunisch,  f.  6  a  and  e,  have 

not,  so  far  as  I  am  aware,  been  paralleled  in  Encrinus. 

The  normal  type  of  joint-face,  as  exemplified  in  a  slab  labelled  D.  Kunischi 
from  Sacrau  near  Gogolin,  Silesia,  (Brit.  Mus.,  E  6078),  presents  a  lumen  relatively 
larger  than  in  Encrinus  (being  0'3  mm.  in  a  columnal  of  1'6  mm.  diam.),  sur¬ 
rounded  by  a  smooth  raised  area,  which  may  be  circular  or  irregularly  pentagonal 

with  interradial  angles.  Ridges  radiate  to  the  periphery  from  the  outside  of  the  central 
area,  with  which  their  tops  are  on  a  level  and  often  continuous,  so  that  the  grooves, 
which  are  clearly  marked  and  increase  in  depth  towards  the  periphery,  appear  as 
though  notched  in  the  rim  of  the  columnal.  Sometimes,  however,  the  central  area 
is  separated  from  the  ridges  by  a  groove,  which  may  be  narrow  or  wide,  and  is 
concentric  with  the  periphery.  The  number  of  ridges  in  the  cylindrical  portion  of 
the  stem  usually  comes  within  the  limits  8 — 20  mentioned  by  Kunisch,  whose  fig.  6  c, 
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hovvever,  shows  23  crenellae,  and  1  have  counted  25  in  a  circular  columnal  of 
2*15  mm.  diam.  In  surfaces  vvith  the  larger  numbers,  a  few  of  the  ridges  do  not 
quite  reach  the  central  area,  but  are  intercalated  betvveen  the  others.  The  ratio  of 
the  central  area  to  the  diameter  of  the  columnal  varies  from  1  :  3  to  1  :  1*7.  The 
ridges  are  longer  towards  the  distal  end  of  the  stem.  In  the  pentagonal  proximal 
portion  the  ridges  are  numerous  (25  or  perhaps  more)  and  short ;  and,  since  they 
remain  at  right  angles  to  the  sides,  the  first  effect  is  to  throw  them  into  radial 
groups ;  but,  with  increasing  radial  indentation  of  the  sides,  the  groups  become  inter¬ 
radial,  as  in  Isocrinus.  The  essential  elements  are,  however,  the  same  throughout 
the  stem. 


Dadocrimis  ?  sp. 

(Plate  I,  fig.  28.) 

A  single  entrochus  from  Cserhät,  consisting  of  2  columnals  (one  destroyed 
during  examination),  may  belong  to  this  genus.  The  specimen  is  much  vvorn,  with 
only  one  joint-face  at  all  fairly  preserved,  and  is  coated  with  an  iron-stained  patina 
which  obscures  the  suture  between  the  two  columnals.  Its  stereom,  moreover,  is  more 
darkly  stained  than  is  usual  in  the  Cserhät  specimens.  It  is,  therefore,  probable  that 
the  fossil  is  derived  from  an  older  bed,  possibly  from  one  contemporaneous  with 
the  Muschelkalk,  from  which  alone  Dadocrimis  has  hitherto  been  recorded. 

Sides  of  columnals  very  slightly  convex. 

Diameter  1  mm. 

Height  of  columnal  0*7  mm. 

Number  of  crenellae  8,  with  apparently  a  new  one  arising  to  make  9. 

The  ridges  are  relatively  coarse  and  have  the  peculiar  notched  appearance  so 
distinct  in  Dadocrimis.  They  meet  close  to  the  lumen  in  a  central  area  level  with 
their  tops. 

As  already  said,  some  of  the  small  specimens  ( h — /),  referred  doubtfully  to 
Encrimis  cassianus,  may  belong  to  Dadocrimis.  Specimen  1  appears  to  resemble 
the  present  specimen,  but  its  preservation  is  unsatisfactory.  The  joint-face  of  h  is 
the  most  like  that  of  Dadocrimis,  but  in  the  height  of  its  columnals  this  specimen 
is  the  least  like. 

Entrochus  quinqueradiatus  n.  sp. 

(Plate  I,  figs.  29 — 34.) 

D  i  a  g  n  o  s  i  s.  —  Trochitae  cylindrical  or  barrel-shaped,  smooth,  and  of  small 
diameter  (1*2 — 3*65  mm.).  Joint-faces  with  5  strong  ridges,  or  the  corresponding 
grooves,  radiating  from  the  level  central  area  to  near  the  periphery,  and  in  some 
cases  accompanied  by  bounding  grooves,  or  the  corresponding  ridges.  Lumen  minute. 

Material.  —  Eight  specimens  from  the  Cassian  beds  of  Cserhät  lettered 
a — h,  seem  to  be  distinguished  by  the  above  characters,  and  to  require  a  name. 
They  consist  of  1  (a,  d,  e,  g,  h),  2  ( b ,  /),  or  3  (c)  trochitae  each.  Specimen  d  is 
selected  as  holotype. 

Description  of  the  specimens.  —  The  appearances  of  the  joint-faces 
may  be  explained  thus :  —  ln  the  simplest  form  are  5  ridges  (shown  in  a,  g,  h), 
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which  fit  into  5  grooves  (shown  in  a,  e,  g )  on  the  apposed  surface.  The  sides  of 
these  grooves  are,  it  is  supposed,  then  raised,  and  thus  is  produced  a  joint-face 
with  ten  minor  ridges  (shown  in  c,  d,  f),  apposed  to  a  surface  with  5  major  ridges 
bordered  by  grooves  (shown  in  d).  The  elevation  of  the  surface  between  the  last- 
mentioned  grooves  might  result  in  the  development  of  5  intercalated  ridges ;  but  it 
is  not  easy  to  say  certainly  whether  there  are  signs  of  this.  The  ridges  are  raised 
above  the  central  area  and  sink  to  the  general  level  of  the  surface  just  before 
reaching  the  periphery,  which  occasionally  shows  traces  of  a  slightly  raised  bounding 
rim  (shown  in  g  and  h).  Thus  there  is  no  sign  of  crenelation  at  the  sutures. 

The  following  table  gives  the  detaifs.  In  it  R  and  G  stand  for  major  ridges 
or  grooves  respectively,  while  r  Stands  for  minor  ridges :  where  possible,  a  Statement 
is  made  concerning  each  joint-face,  and  it  will  be  seen  that  major  ridges  on  the 
one  surface  often  correspond  to  either  simple  major  grooves  or  to  minor  ridges 
bounding  major  grooves  on  the  other  surface  of  the  same  columnal. 


a 

b 

c 

d 

e 

/ 

g 

h 

Diameter  .  .  . 

1-2 

1 '2 

1'3 

1'4 

1'6 

l-75 

2'3 

3-65 

Height  .  .  . 

PO 

1‘2 

0‘6 

1'5 

P5 

2-0 

2‘0 

P8 

No.  of  Ridges 
or  Grooves 

5R  5G 

?5R 

5R 

10r 

?5R  lOr 

?  5G 

?  lOr 

5R  5G 

5R  ? 

Approximate 
length  of  ridge 

0-25 

p 

0-4 

0-5 

0-4 

? 

0‘5 

0-6 

Pl 

Curvature 
of  sides  .  . 

convex 
by  about 
Vb  di  am. 

almost 

straight. 

markedly 
convex  by 
V4  diam. 

convex 
by  about 
*/;  diam. 

strongly 
convex 
Va  diam. 

almost 

straight 

almost 

straight 

strongly 
convex 
*/B  diam. 
or  more 

Relation  s  of  the  species.  —  The  general  appearance  reminds  one  of 
the  columnar  represented  in  Quenstedt’s  «Petrefactenkunde  Deutschlands»,  pl.  CVI1, 
fig.  42,  from  the  Wellenkalk  of  Deubach,  and  assigned  by  him  to  Encrinus  lilii - 
formis.  Possibly  that  specimen,  though  a  trifie  large,  belongs  to  the  Wellenkalk  form, 
Holocrinus  Wagneri.  Both  it  and  our  specimens  resemble  some  of  the  figures  of 
joint-faces  given  by  R.  Wagner  in  his  account  of  that  species,  under  the  name  Encri¬ 
nus  gracilis  (Jena.  Zeitschr.  XX,  pl.  1,  figs.  5  a,  6  b,  and  pl.  II,  fig.  6  c).  Those  spe¬ 
cimens  are,  however,  clearly  pentagonal,  and  the  grooves  are  regarded  as  stnooth 
petaloid  areas  directed  towards  the  angles  of  the  column  (i.  e.  interradial  in  position), 
and  surrounded  by  crenellae,  which  may,  it  is  true,  be  very  faint.  Our  specimens,  on 
the  other  hand,  are  quite  or  almost  circular,  and  show  no  trace  of  crenellae.  It  is  just 
possible  that  the  depressions  in  the  largest  of  our  specimens  ( h )  are  srnooth  petaloid 
areas ;  but  the  isolation  and  prominence  of  the  ridges  militate  against  this  view. 
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Holocrinus. 

1886.  (?)  Holocrinus  C.  Wachsmuth  &  F.  Springer:  Revision  of  Palaeocrinoidea,  III,  p.  215;  Proc. 

Acad.  Nat.  Sei.  Philadelphia,  1886,  p.  139. 

1893.  Holocrinus  O.  Jaekel:  Sitz.-Ber.  Ges.  naturf.  Freunde  Berlin,  1893,  p.  201. 

1899.  »  F.  A.  B ather  :  Rep.  Brit.  Assoc.,  1898,  p.  922. 

1900.  »  F.  A.  Bather  in  E.  R.  Lankester’s  „Zoology,  III,  Echinoderma'*.  p.  182. 

A  history  of  opinion  concerning  this  genus,  with  an  account  of  its  structure, 
was  given  by  Jaekel,  who,  however,  did  not  dehne  its  systematic  position.  I  have 
placed  it  with  Dadocrinus  at  the  base  of  the  Pentacrinidae.  Up  to  the  present  only 
two  species  have  been  described,  namely,  the  genotype,  Encrinus  Beyrichi  K.  Picard 
(Zeitschr.  deutsch,  geol.  Ges.  XXXV,  p.  199,  pl.  IX;  1883.),  from  the  Lower  Muschel¬ 
kalk  near  Sondershausen,  and  Encrinus  Wagneri  E.  W.  Benecke  (Neues  Jahrb.  f. 
Min.  1887,  Bd.  I,  p.  378),  based  on  a  specimen  described  as  Encrinus  gracilis  by 

R.  Wagner  (Jena.  Zeitschr.,  XX.  p.  6,  pls.  I,  II;  1886)  from  the  lower  Wellenkalk 

near  Jena. 

The  Stern  is  the  part  that  chiefly  concerns  us.  That  of  Holocrinus  Beyrichi 
is  said  by  Picard  to  be  pentagonal  throughout,  about  1  mm.  in  diameter,  with 
columnals  varying  in  height  from  1  mm.  at  the  proximal  end  to  2'5  mm.  at  the 
distal  end.  The  joint-faces  have  not  been  observed,  but  the  sutures  are  crenelate. 
Cirri  are  borne  in  verticils  of  5  by  slightly  swollen  nodals,  at  intervals  of  8 — 10. 
The  cirrals  are  cylindrical.  In  H.  Wagneri,  as  fully  described  and  illustrated  by 
Wagner,  the  stem  is  pentapetalous  in  its  proximal  region,  and  passes  gradually 
through  pentagonal  to  cylindrical  in  the  distal  region.  The  diameter  is  from  1  to 
2' 7  mm.  The  columnals  alternate  in  height  in  the  proximal  region,  the  average 
being  about  0'3  mm.;  from  this  they  increase  to  1  or  even  1'2  mm.  in  the  distal 
region,  the  higher  ones  however  being  often  compound  ossicles.  The  joint-faces  of 
the  proximal  region  may  be  smooth  [these  probably  being  syzygial]  or  crenelate,  the 
crenellae  being  around  5  narrow  petaloid  areas ;  those  of  the  median  region  are 
peripheral  in  5  groups,  and  are  visible  on  the  suture.  In  the  distal  region,  the 
crenellae  appear  to  be  simply  peripheral,  but  often  obscured.  The  cirri  are  borne  in 
whorls  of  3  or  2  on  nodals  at  intervals  of  13  to  16.  The  more  proximal  cirrals  are 
oval  in  section,  the  more  distal  ones  cylindrical.  The  cirrus-facets  of  the  nodals 
are  transversely  or  longitudinally  elliptical,  with  a  transverse  fulcral  ridge  broken 
centrally  by  the  axial  canal. 


Holocrinus  sp. 

(Plate  I,  fig.  36.) 

Material.  —  A  fragment  of  pinkish-grey  crystalline  limestone  (6  X  3'3  cm.) 
from  Balaton- Piired,  Zala  megye,  Tainäshegy,  said  to  be  of  Muschelkalk  age,  bears 
on  its  weathered  surface  numerous  scattered  columnals,  some  brachials,  and  a  few 
connected  ossicles  that  I  take  to  be  fragments  of  cirri. 

Description  of  the  Specimen.  —  One  relatively  large  columnal  (3‘6  mm. 
wide,  2’5  mm.  high)  appears  to  belong  to  Encrinus ,  but  is  not  well  preserved. 

The  other  columnals,  which  do  not  exceed  2'2  mm.  in  diameter,  agree,  so  far 
as  their  state  of  preservation  permits  of  comparison,  with  the  description  of  Holo- 
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crinus  Wagneri.  They  vary  in  section  from  circular  to  quinquelobate,  and  some 
joint-faces  show  traces  of  the  appropriate  pattern  as  described  above.  Others  corne 
nearer  to  the  Entrochus  quinqueradiatus  just  described.  The  supposed  fragments  of 
cirri  are  thin,  straight,  and  apparently  cylindrical.  No  cirrus-facets  can  be  detected  on 
any  of  the  columnals,  but  the  surfaces  are  so  weathered  that  such  facets  may  have 
occurred  but  have  been  obl'terated.  The  brachials  are  simple,  approximately  semi¬ 
circular  in  section  with  a  wide  V-shaped  ventral  groove  ;  they  are  rather  longer 
than  wide. 

Relations  of  the  Specimen.  —  1t  is  an  assumption  that  all  these  parts 
belonged  to  the  same  species ;  but  it  would  perhaps  be  a  greater  assumption  to 
suppose  that  they  belonged  to  more  than  one  species.  A  cirriferous  stem  containing 
ossicles  of  this  nature  is  characteristic  of  Holocrinus  Wagneri,  and  neither  cirrals 
nor  brachials  present  any  features  inconsistent  with  their  reference  to  that  species. 
At  the  same  time  the  evidence  that  they  did  belong  to  it  is  far  from  conclusive. 


Entrochus  cf.  « Pentacrinus  venustus». 

(Plate  I,  fig.  35.) 

1843.  Pentacrinus  venustus?  Klipstein:  Geol.  Östlich.  Alpen,  p.  277,  pl.  XVIII,  f.  24  a — c. 

Material. —  Two  stem-fragments  (/,  k )  and  eight  ossicles,  possibly  cirrals 
(a — h),  from  the  Cassian  beds  of  Cserhät  (Leitnerhof),  appear  to  belong  to  one  of 
those  puzzling  transition  forms  between  the  Encrinus  stage  of  development  and  the 
Pentacrinine  stage. 

Description  of  the  Specimen s.  —  Specimen  j  is  a  single  columnal, 
with  diameter  P8  mm.,  height  0‘9  mm.,  sides  very  slightly  convex,  section  slightly 
subpentagonal.  The  joint-face  shows  a  minute  lumen,  surrounded  by  a  slightly 
granulär  central  area,  the  granules  merging  into  fine  ridges.  The  ridges  are  divided 
into  5  groups,  of  about  6  in  each,  the  median  ridge  or  ridges  in  each  group  being 
the  longest  and  coincicling  with  a  radius  of  the  circle,  the  others  being  parallel  to  it, 
and  the  outer  ridges  of  each  group  meeting  those  of  the  adjacent  group.  Each  group 
corresponds  to  a  side  of  the  subpentagon. 

Specimen  k  consists  of  two  columnals  united  by  an  obscure  suture,  probably 
representing  a  syzygy.  Height  of  the  pair  1‘5  mm.,  giving  as  average  height  of  a 
columnal  075  mm.,  diameter  at  the  syzygy  l-6  mm.  The  joint-faces  are  as  de¬ 
scribed  in  the  other  specimen.  The  side-faces  of  the  pair  are  slightly  convex,  the 
greatest  width  being  at  the  syzygy.  At  the  level  of  the  syzygy  are  5  markings,  each 
corresponding  with  the  middle  longer  ridge  of  each  group.  One  of  these  markings, 
which  is  the  largest  and  the  most  raised  on  a  swelling  above  the  general  level, 
shows  a  shallow  circular  depression,  with  a  minute  central  lumen  and  a  raised, 
faintly  crenelate  margin.  Another,  adjacent  to  it,  is  smaller,  a  little  less  raised,  and 
not  so  clear  in  its  details.  A  third,  adjacent  to  the  last,  is  still  slightly  raised,  but 
is  smaller  and  quite  obscure.  The  two  others  are  little  more  than  obscure  scars 
which,  were  it  not  for  their  definite  radial  position,  might  pass  unobserved.  Clearly 
all  these  markings  are  in  the  nature  of  facets  for  cirri,  perhaps  all  functional  at  one 
time  in  the  growth  of  the  stem ;  but  only  the  two  larger  can  be  said,  without  doubt, 
to  have  borne  cirri  at  this  stage.  The  cirrals,  it  may  be  inferred,  were  circular  in 
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section  and  with  crenelate  or  radiately  ridged  joint-faces.  The  diameter  of  the  largest 
cirrus-facet  is  0‘3  mm. 

It  is  possible  that  to  larger  columns  of  the  same  species  we  should  assign, 
as  cirri,  some  slender  fragments  also  from  Cserhät  These  fragments,  lettered  a  to  f, 
are  composed  of  elongate  ossicles  with  small  crenellae  at  the  sutures.  Some  are 
slightly  flattened.  The  average  measurements  in  millimetres  of  the  component 
ossicles  are: 

a  b  c  d  e  f 

Diameter  1'2  IT  IT  T05  0‘9  0'9 

Height  1-15  T5  T2  T46  T4  &  TO  0‘9 

In  a,  b,  d,  and  e,  the  sides  of  the  ossicles  are  slightly  concave ;  in  c  they 
are  straight ;  in  /,  convex.  In  a  and  c,  the  sutures  are  very  indistinct.  In  d  there 
is  a  swelling  half-way  down  each  ossicle,  suggesting  that  it  consists  of  a  fused 
pair ;  one  of  these  swellings  looks  as  though  it  were  due  to  cirrus-facets,  in  which 
case  the  specimen  would  be  a  fragment  of  a  small  stem,  not  of  a  cirrus. 

There  are  two  other  fragments:  one  (g)  a  single  ossicle,  with  diameter  T9  mm. 
and  height  3'3  mm.  and  convex  sides;  the  other  (h)  composed  tof  three  ossicles, 
with  diameter  T65  mm.  and  height  2'5  mm.  and  very  slightly  concave  sides  These 
may  possibly  be  fragments  of  cirri  of  an  allied  but  larger  species  than  that  to 
which  a — f  belong. 

Relations  of  the  Species.  —  The  various  fragments  under  discussion  are 
too  incomplete  and  too  obscure  to  bear  the  weight  of  an  independent  specific,  still 
less  of  a  generic,  name.  This  is  not  the  place  in  which  to  discuss  the  systematic 
Position  of  « Pentacrinus  venustus»,  to  which  they  appear  allied.  But  I  must  express 
my  conviction  that,  had  Professor  Laube  troubled  to  examine  Klipstein’s  types  (Brit. 
Mus.  75860  a  and  b)  he  could  never  have  referred  them  to  Pentacrinus  [i.  e.  Balano- 
crinus\  laeuigatus  Münster.  As  I  hope  to  prove  elsewhere,  there  is  scarcely  any 
point  of  resemblance,  beyond  the  cylindrical  shape  and  smooth  exterior  of  the 
columnals.  In  fact  neither  « Pentacrinus  venustus»  nor  the  fragments  herein  described 
can  be  placed  in  the  Pentacrininae  as  nowadays  understood.  They  might  belong 
to  some  otherwise  undescribed  species  of  Holocrinus. 


Subfamily  :  PENTACRININAE. 

Pentacrinitiae  Bather,  1900,  in  «A  Treatise  on  Zoology»,  ed.  E.  R.  Lankester,  vol.  III,  «The 
Echinoderma»,  p.  182. 

The  genera  included  in  this  Subfamily  are  Pentacrinus  Blumenbach  (syn.  Extra- 
crinus  Austin),  Isocrinus  Meyer  (syn.  Pentacrinus  P.  H.  Carpenter),  Balanocrinus 
Agassiz  em.  Loriol,  Austinocrinus  Loriol,  and  Metacrinus  P.  H.  Carpenter.  The 
Pentacrinine  columnals  found  in  Triassic  rocks  have  hitherto  been  referred  to  Penta¬ 
crinus.  That  genus,  however,  as  properly  restricted,  hnds  its  earliest  representative 
in  P.  versistellatus  Schafhäutl,  from  the  zone  of  Avicula  contorta ;  the  type-specimens 
are  in  the  Palaeontological  Museum  of  Munich,  where  I  have  examined  them.  No 
species  of  that  genus  is  known  from  the  Balaton  district.  Some  of  the  Triassic 
species,  e.  g.  Pentacrinus  subcrenatus  and  P.  laevigatus,  do  not  belong  to  Penta- 
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crinus  in  the  sense  either  of  Blumenbach  or  of  Carpenter.  They  are  early  represen- 
tatives  of  Balanocrinus,  as  P.  de  Loriol  has  already  suggested  in  part.  The  rest  of 
the  so-called  Triassic  Pentacrini  must  novv  assume  the  name  Isocrinus,  as  shown 
below. 

The  remains  of  Pentacrininae  from  the  neighbourhood  of  Veszprem  consist 
almost  entirely  of  columnals,  but  since  all  species  of  Pentacrininae  hitherto  described 
from  the  Trias  are  based  on  columnals,  this  circumstance  does  not  hinder  the  task 
of  comparison.  The  characters  presented  by  the  columnals  of  this  Subfamily  are  so 
numerous,  so  variable  within  the  Subfamily,  and  yet  so  constant  within  the  species, 
that  they  furnish  a  secure  foundation  for  systematic  work.  The  Statement  that  they 
are  constant  within  the  species  must,  however,  be  qualifled  by  the  remark  that  they 
vary  witli  the  age  of  the  columnal,  and  consequently  also  differ  much  in  different 
regions  of  the  stem. 

Previous  writers  on  Triassic  Pentacrininae  have  scarcely  realised  how  many 
characters  it  was  not  merely  possible  but  necessary  for  them  to  mention  if  they 
would  discriminate  between  the  species.  Several  of  the  published  diagnoses  include 
only  such  characters  as  are  common  to  a  large  number  of  species,  if  not  to  a 
whole  genus.  Some  of  them  also  are  either  unintelligible,  or  incorrect,  or  both,  while 
the  remarkable  inaccuracy  or  insufficiency  of  the  published  figures  has  led  to  num¬ 
erous  inaccurate  determinations. 

The  study  of  the  Veszprem  crinoids  had,  therefore,  to  be  preceded  by  a  fresh 
and  detailed  study  of  all  the  type-specimens  of  Triassic  Pentacrininae  Here  the 
results  of  that  study  can  only  be  alluded  to  incidentally.  But  if  certain  Statements 
appear  dogmatic  and  unexpected,  my  readers  will  kindly  remember  that  they  are 
the  fruits  of  a  ürst-hand  examination. 


Terminology  of  the  Pentacrinine  Stem. 

Finer  discrimination  necessitates  longer  descriptions.  But  in  order  to  reduce  their  length 
so  far  as  possible,  it  is  advisable  to  give  a  general  account  of  the  Pentacrinine  stem,  intro- 
ducing  a  concise  terminology. 

That  end  of  the  stem  which  is  nearest  the  cup  is  termed  proximal,  the  end  furth- 
est  away  from  it  being  distal.  The  same  terms  are  applicable  to  each  region  of  the 
stem,  to  the  cirri,  and  to  the  upper  and  lower  surfaces  of  a  single  columnal  or  cirral.  The 
terms  «upper»  and  «lower»  postulate  a  normal  sessile  position,  with  the  crown  directed 
away  from  the  sea-floor.  But  since  it  is  highly  probable  that  some  Pentacrininae  hung 
downwards  from  floating  logs,  those  terms  may  be  misleading.  It  is,  however,  advisable 
that,  in  figures  of  the  stem  or  of  portions  of  it,  the  proximal  end  should  be  uppermost. 
This  has  not  always  been  attended  to. 

In  transverse  section  (text-fig.  1),  a  columnal  may4  be  (a)  circular;  or  ( b )  sub¬ 
circular,  i.  e.  depressed  radially  so  as  to  approach  a  pentagon,  but  the  sides  and  angles 
still  all  convex;  or  (c)  pentagona  1,  i.  e.  with  live  straight  sides,  meeting  at  five  inter¬ 
radial  angles  ;  or  (d)  subpentagonal,  i.  e.  a  pentagon  with  rounded  angles  ;  or  (e)  s  t  e  1- 
late,  i.  e.  when  the  interradial  angles  are  less  than  72°,  so  that  the  sides  containing  them 
meet  radially  to  form  five  re-entrant  angles  ;  or  (f)  s  u  b  s  t  e  1 1  a  t  e,  i.  e.  when  the  inter¬ 
radial  angles"  are  rounded,  but  the  re-entrant  angles  remain  bounded  by  straight  sides  ;  or  ( g ) 
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c  o  n  c  a  v  i-s  t  e  1 1  a  t  e,  i.  e.  when  the  re-entrant  angles  are  merged  in  concave  curves  ; 
or  (li)  quinquelobate,  i.  e.  when  the  re-entrant  angles  are  bounded  by  convex  curves 
continuous  with  those  rounding  off  the  interradial  angles.  Briefly,  then,  the  section  may  be 
(«)  a  circle,  ( b )  a  laterally  flattened  circle,  (c)  a  pentagon,  (d)  a  rounded  pentagon, 
(e)  a  star,  ( f )  a  rounded  s  t  a  r,  ( g )  an  excavate  s  t  a  r,  or  ( h )  a  pentapetalo  n. 

The  union  or  plane  of  union  between  two  columnals  is  a  j  o  i  n  t,  and  the  apposed 
surfaces  of  the  columnals  are  joint-faces.  The  whole  outer  surface  of  a  columnal  is 
the  side-face,  and  is  thu.s  distinguished  from  the  side  of  the  pentagon  or  star.  In  a 
series  of  joined  columnals,  the  lines  along  which  the  joints  cut  the  side-faces  are  called 
suture-lines;  originally  such  a  line  was  termed  a  suture,  but  this  term  has  been 
extended  to  mean  a  kind  of  joint. 

Columnals  are  divided  iiito  n  o  d  a  1  s,  which  bear  cirri  ;  and  internodal  s,  which 
lie  between  them.  In  every  stem,  at  any  rate  in  its  inore  proximal  region,  it  is  possible  to 
distinguish  columnals  of  different  sizes,  representing  as  many  stages  of  growth  :  the  nodals, 
which  are  the  first  to  be  formed,  are  always  the  largest,  and  may  therefore  be  described 
as  columnals  of  the  First  Order  or,  more  briefly,  I  columnals;  those  next  formed, 
and  therefore  the  next  in  size,  are  columnals  of  the  Seeon  d  Order  or  II  columnals; 
continuing,  we  distinguish  a  Third  Order  or  III  Columnals,  a  Fourth  or  IV 
columnals,  and  so  on.  The  distinction  in  size  between  columnals  of  the  several  Orders 


a  b  c  d  e  f  g  h 

Text-figure  1.  Transverse  sections  of  the  Pentacrinine  Stem. 

is  always  more  obvious  in  the  proximal  region,  while  in  the  distal  region  it  may  vanish 
altogether,  at  least  so  far  as  the  internodals  are  concerned.  In  the  Pentacrininae  the 
height  of  a  columnal  (i.  e.  the  vertical  measurement  of  its  side-face)  is  always  less  than 
its  diameter,  and  increases  with  age  more  slowly  than  does  the  diameter.  Thus  the  relative 
height  of  the  columnals  decreases  with  age. 

The  columnal  immediately  proximal  to  each  nodal  has  been  distinguished  by  P.  H. 
Carpenter  as  a  supranodal,  and  that  distal  to  each  nodal  as  an  i  n  f  r  a  n  o  d  a  1.  Each 
nodal  is  united  to  its  infranodal  by  a  rigid  but  brittle  joint  called  a  syzygiu  m  or  syzygy. 
With  reference  to  this  joint,  the  nodal  is  termed  epizygal,  and  the  infranodal  hypo- 
zygal.  These  terms  are  particularly  useful  in  distinguishing  the  surfaces  that  meet  at  the 
syzygy. 

Nodals  or  epizygals  are.  always  marked  by  cirrus-facets  and  are  nearly  always  s  w  o  1 1  e  n 
(i.  e.  obviously  of  greater  diameter  than  the  adjacent  columnals)  especially  at  the  interradial 
angles,  but  are  often  more  excavate  in  the  re-entrant  angles.  Portions  of  the  nodal  cirrus- 
facets  may  extend  on  to  either  the  infranodal  or  the  supranodal  ;  and  those  columnals  may 
then  share  in  the  modification  of  the  nodals.  Apart  from  this,  a  median  vertical  section  of 
a  columnal  may  have  the  sides  s  t  r  a  i  g  h  t  (ft,  b),  or  convex  (c),  or,  rarely,  concave  ( d ). 
For  the  sake  of  brevity,  these  terms  may  be  applied  directly  to  the  side-faces  (text-fig.  2). 
If  the  side-faces  be  straight  and  the  transverse  section  circular,  then  the  internode  is  cylin- 
d  r  i  c  a  1  (ft).  If  the  side-faces  be  straight  and  the  section  pentagonal,  then  the  internode 
is  basaltiform  ( b ).  If  the  side-faces  be  markedly  convex,  and  the  section  circular,  then 
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the  internode  approaches  moniliform  (c);  a  truly  moniliform  stem  can  hardly  be  said  to 
occur  among  Pentacrininae. 

The  suture-line  is  usually  flush  with  the  side-face  (text-fig.  2  e),  but  may  be 
depressed  in  a  groove  (text-fig.  2  f),  the  upper  and  lower  halves  of  which  respectively 
form  a  r  e  b  a  t  e  around  each  joint-face.  The  depression  of  the  suture  is  frequently  confined 
to  the  radial  regions  ;  if  this  be  carried  far,  as  is  often  the  case  in  stellate,  substellate,  or 
concavistellate  columnals,  there  is  developed  a  transverse  ridge  at  half  the  height  of  the 
columnal,  and  so  is  produced  the  scalariform  type  of  internode.  A  stem  may  be 
scalariform  and  stellate  in  its  proximal  region,  and  gradually  change  to  cylindrical  in  its 
distal  region. 

In  addition  to  the  changes  in  external  form  produced  by  Variation  in  size  or  shape 
of  the  columnals,  there  may  be  Ornament  on  the  side-faces.  This  consists  usually  of  small 
t  u  b  e  r  c  1  e  s,  which  may  grow  together  into  horizontal  or  vertical  r  i  d  g  e  s.  If  such  Ornament 
be  absent,  the  side-faces  are  described  as  smoot  h. 

The  joint-faces  between  ordinary  internodals  are  described  as  normal  and,  though 
they  may  be  slightly  different  in  the  different  regions  of  the  stem,  or  where  they  approach 
the  nodals,  present  no  marked  Variation  within  a  single  species.  The  joint-faces  of  the  syzygy 
are  called  s  y  z  y  g  i  a  1 ;  they  usually  differ  considerably  from  the  normal,  especially  in  pro- 


Text-figure  2.  Internodals  of  the  Pentacrinine  Stem. 


portion  to  their  distance  from  the  proximal  end  of  the  stem,  and  that  ot  the  epizygal  often 
differs  from  that  of  the  hypozygal. 

The  joint-face  is  divisible  into  five  similar  interradial  s  e  c  t  o  r  s‘,  each  of  which  is 
bilaterally  symmetrical.  In  the  centre  of  each  joint-face  is  the  opening  of  the  axial  canal  or 
lume  n,  which  may  be  circular,  or  pentagonal,  or  quinquelobate.  The  angles  or  lobes, 
when  present,  do  not  alternate  with  the  angles  of  the  columnals,  but  are  like  them  inter¬ 
radial.  This  Variation  from  ordinary  crinoid  structure  is  probably  due  to  secondary  growth 

of  stereom,  and  the  Statement  seems  liable  to  exceptions.  At  any  rate  the  axial  cords  of 
the  stem  are  radial,  and  the  branches  from  the  axial  canal  to  the  cirri  are  inevitably  radial, 
so  that  the  lumen  of  the  stem  on  approaching  the  node  tends  to  develop  radial  lobes.  So 

little  attention  has  been  paid  to  this  point,  now  known  to  be  of  deep  significance,  that  the 

published  figures  can  scarcely  be  trusted.  Thus,  even  in  P.  H.  Carpenter’s  Challenger 
Report  (pl.  XXXII),  we  find  the  lumen  of  the  same  syzygy  with  interradial  angles  in  figure  1, 
and  radial  angles  in  figure  2. 

We  proceed  with  the  normal  joint-face  (text-fig.  3). 

Surrounding  the  lumen  may  or  may  not  be  a  distinct  central  area.  This  may  be 
flush  with  the  general  floor  of  the  joint-face,  depressed  below  it,  or  raised  above 


*  P.  H.  Carpenter  in  some  passages  (Challenger  Rep.  Stalked  Crinoids,  p.  271)  has  used  the 
term  «scctor»  for  the  pctaloid  figure  formed  by  the  crenellac;  but  such  restriction  of  a  familiär  term  is 
scarcely  warranted. 
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it.  The  flush  area  may  be  s  m  o  o  t  h  or  g  r  a  n  u  1  a  r.  In  the  latter  case  the  granules  may 
be  d  i  s  t  i  n  c  t  or  c  o  n  c  r  e  s  c  e  d.  It  is  the  complete  concrescence  of  the  granules  that  pro- 
duces  the  raised  area.  The  concrescence  of  granules  may  be  confined  to  a  ri  m  close 
round  the  lumen,  and  this  rim  may  be  circular  or  pentagonal,  with  angles  either  radial  or 
interradial. 

Between  the  central  area  and  the  periphery  a  varying  smount  of  space  is  occupied 
by  the  r  o  s  e  1 1  e,  composed  of  five  p  e  t  a  1  s,  each  petal  symmetrical  about  an  interradius, 
and  consisting  ol  a  median  floor  surrounded  by  crenellae.  The  floors  are  usually 
flush  with  the  general  level  of  the  joint-face  and  with  the  bottoms  of  the  grooves  between 
the  crenellae,  but  may  be  depressed  below  that  level,  especially  in  their  centres ;  in 


adradial  crenellae  II  floor 


Text-figure  8.  Diagram  of  three  sectors,  numbered  I,  II,  III,  of  the  joint-face  of  a  Pentacrinine  internodal. 
Lumen  pentagonal ;  central  area  raised,  showing  above  its  formation  from  concresced  granules  ;  floor 
depressed  in  sector  I,  flush  in  II,  raised  in  III;  radial  ridge-group  between  sectors  II  &  III  consists  of 

inosculating  crenellae,  that  on  the  other  side  of  III  consists  of  gable-shaped  crenellae  ;  the  radial  ridge- 

group  on  the  lower  side  of  sector  1  is  of  Bala7tocrinus  type. 

rare  cases  they  are  slightly  raised  above  that  level.  They  mark  the  positions  of  the  liga- 
mentar  Strands  on  which  the  internodals  are  threaded ;  they  might  be  called  ligament  areas 
were  they  not  also  traceable  at  the  syzygies,  where  the  strands  do  not  pass.  The  crenellae 
round  each  tloor  terid  to  lie  at  right  angles  to  its  outline ;  the  adcentral  crenellae  may 

merge  into  the  granules  of  the  area  when  such  are  present ;  those  lying  along  the  sides  of 

any  petal  and  not  reaching  the  periphery  may  be  called  the  adradial  crenellae;  those 
which  reach  the  periphery  are  peripheral  crenellae.  The  adradial  crenellae  of  one  petal 
may  be  separated  from  those  of  the  adjacent  petal  by  a  radial  space.  In  Pentacrinus 

(s  str.)  this  is  a  large  t  r  i  a  n  g  1  e,  with  its  apex  at  the  central  area  and  its  base  on  the 

peripheral  rim.  In  Isocrinus  a  radial  triangle  may  be  present,  but  it  never  comes  so  close 

to  the  centre  ;  or,  on  the  contrary,  the  radial  space  may  be  restricted  to  a  narrow  radial 

groove,  which  combines  with  the  corresponding  groove  of  the  adjacent  joint-face  to  form 
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a  radial  c  a  n  a  1,  running  from  the  central  area  (not  from  the  actual  lumen)  to  the  peri- 
phery,  where  it  is  visible  on  the  suture-line  as  a  radial  pore  («interarticular  pore» 
P.  H.  Carpenter)  ;  this  structure  is  generally  limited  to  the  proximal  region  of  the  stem. 
In  most  cölumnals  of  Isocrinus,  especially  those  from  the  distal  region  of  the  stem,  the 
radial  space  is  either  limited  to  a  small  triangle  or  obliterated,  and  the  adradial  crenellae 
of  one  petal  meet  those  of  the  adjacent  petal,  either  inosculating  and  alternating  with  them, 
or  joining  symmetrically  at  their  ends  to  form  a  series  of  gables,  of  which  the  apex  is 
acentral.  Such  combinations  of  adradial  crenellae  may  conveniently  be  spoken  of  as  pe  r- 
radial  crenellae,  constituting  radial  ridge-grou  ps.  In  Balanocrinus  the  per¬ 
radial  crenellae  are  not  gable-shaped  but  lie  almost  straight  across  the  perradius,  while  in 
extreme  cases  they  become  so  short  that  the  radial  ridge-groups  are  little  more  than  single 
lines  of  granules.  There  is  no  morphological  distinction  between  a  peripheral  and  an  adradial 
crenella.  With  the  growth  of  the  columnal,  peripheral  crenellae  gradually  become  adradial, 
and  eventually  perradial,  while  new  crenellae  make  their  appearance  at  the  interradius. 
Therefore  in  any  columnal  these  last  are  the  shortest  of  the  peripheral  crenellae,  and  the 
outermost  or  adradial  peripheral  crenellae  are  the  longest  of  all. 

The  outcrop  of  the  crenellae  on  the  periphery  produces  a  crenelate  suture-line. 
But  peripheral  crenellae  may  exist  without  the  crenelation  of  the  suture-line  being  obvious. 
This  happens  when  there  is  a  rebate  rim  to  the  joint-face,  the  two  rebates  producing  by 
their  apposition  a  depressed  suture-line,  as  explained  above.  This  rim  appears  to  be  a  later 
formation,  and  therefore  may  not  be  found  in  all  cölumnals  of  an  individual.  The  external 
crenelation  is  still  more  obscured  when  the  outer  ends  of  the  crenellae  are  confluent, 
so  that  the  grooves  between  them  are  partly  or  wholly  filled  up ;  thus  the  suture-line  becomes 
only  faintly  sinuous,  or  even  straight. 

The  syzygial  joint-faces  are  modified  from  the  normal  in  two  ways :  first,  by  the 
obscuration  or  even  obliteration  of  the  normal  rosette ;  secondly  by  the  development  of 
special  structures  in  its  place.  The  former  modification,  which  increases  with  age,  affects 
both  epizygal  and  hypozygal  faces  in  a  similar  manner,  but  is  generally  more  pronounced 
on  the  epizygal.  The  latter  affects  the  two  faces  differently.  Thus,  both  faces  are  usually 
more  indented  radially  than  are  normal  joint-faces,  but  the  indentation  is  greater  on  the 
epizygal.  The  petals  of  the  epizygal  are  usually  hollowed,  in  which  case  those  of  the 
hypozygal  are  swollen,  so  as  to  fit  into  the  hollows.  The  radial  spaces  of  the  epizygal  are 
sometimes  raised,  forming  as  it  were  an  arch  over  the  cirrus-facet  and  its  lumen  ;  in  that 
case  there  is  a  corresponding  depression  in  the  hypozygal.  Sometimes,  while  the  crenellae 
homologous  with  those  of  the  normal  joints  become  almost  or  quite  obliterated,  a  fresh  sei 
of  very  much  finer  and  shallower  crenellae  appears  in  their  place  (see,  for  example,  Isocrinus 
Hercuniae,  pl.  IV,  fig.  109). 

Each  cirrus  is  articulated  to  the  nodal  by  a  cirrus-facet.  Most  species  bear  5  of 
these  on  each  nodal,  and  that  number  is  to  be  understood  unless  the  contrary  is  stated. 
Some  species  are  altern  i-cirrate  (see  P.  H.  Carpenter  «Challenger  Report,  Stalked 
Crinoids»  sub  Pentacrinus  alter nicirrus),  that  is  to  say,  bear  two  cirri  on  one  node, 
three  cirri  on  the  next,  and  so  on,  always  alternating  in  radial  position.  The  cirrus-facet 
may  be  indented,  flu  sh,  or  raised.  In  outline  it  is  usually  elliptical,  and,  except 
in  Pentacrinus  (s.  str.),  the  long  axis  is  t  r  a  n  s  v  e  r  s  e,  i.  e.  parallel  to  the  columnar 
joints  ;  such  a  transverse  ellipse  may  become  ellipsoidal  by  the  flattening  of  the  upper 
or  lower  margin.  In  Pentacrinus  the  long  axis  is  vertical  and  the  ellipse  may  become 
rhomboidal,  o  v  o  i  d,  or  even  p  y  r  i  f  o  r  m.  The  facet  has  a  lumen  emerging  on  the 
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diameter  that  corresponds  with  the  columnar  perradius ;  if  it  bisects  that  diameter  it  is 
central;  but  it  may  be  supr  a-c  e  n  t  r  a  1  or  infra-central,  according  as  it  is  nearer 
the  proximal  or  distal  edge  of  the  columnal.  The  fulcrum  is  a  ridge  parallel  to  the  trans- 
verse  axis,  and  above,  below,  or  coincident  with  it.  The  fulcrum  may  be  above,  below,  or 
on  the  level  of  the  lumen,  and  in  the  last  case  it  may  be  either  i  n  t  e  r  r  u  p  t  e  d  by  the 
lumen  or  continuous  around  it.  The  margin  of  the  facet  may  be  raised  in  a  r  i  m, 
which,  however,  is  not  at  the  extreme  edge,  and  therefore  is  visible  even  when  the  facet  is 
indented.  The  semicircular  areas  between  the  rim  and  the  fulcrum  are  muscle-fossae. 

In  transverse  section  the  proximal  cirrals  usually  have  an  outline  identical  with,  or 
approximating  to,  that  of  the  cirrus-facet.  Their  joint-faces  may  differ  in  detail  from  the 
cirrus-facet,  but  they  have  the  same  essential  elements  of  the  bifascial  articulation. 

Mode  of  measurement,  For  purposes  of  comparison  it  is  not  enough  to  give 
measurements  ;  one  must  also  state  how  these  have  been  taken.  Since  no  rules  have  hitherto 
been  formulated  for  the  measurement  of  crinoid-stems,  it  is  necessary  to  explain  the  method 
here  followed. 


Text-figure  4.  The  diameters  of  a  cylindrical  and  of  a  stellate  columnal  contrasted.  The  exact  ratios 

for  a  pentagon  are  given  in  the  text. 


The  diameter  of  a  columnal  passes  through  the  lumen  at  right  angles  to  two 
parallel  planes,  which  touch  the  periphery,  but  nowhere  cut  it,  and  ends  where  it  meets 
those  planes  (text-figure  4).  When  the  section  of  the  columnal  is  circular,  subpentagonal,  or 
pentagonal,  the  diameter  lies  wholly  within  the  columnal.  But  when  the  section  is  stellate  or 
quinquelobate,  the  diameter  passes  outside  it  along  a  radius,  and  the  plane  that  cuts  it  at  this 
end  touches  the  periphery  (if  the  section  be  a  mathematically  regulär  figure)  in  two 
points.  If  the  distance  from  the  centre  of  the  lumen  to  the  periphery  along  the  interradius 
be  IR}  and  if  the  distance  from  centre  to  periphery  along  the  opposite  radius  be  r,  then 
in  a  cylindrical  or  basaltiform  columnal,  Diameter  =  IR  +  r ;  but  in  stellate  or  quinque¬ 
lobate  columnals,  Diameter  =  IR  -f  r  +  x  (i.  e.  depth  of  re-entrant  radial  angle).  Only  in 
a  mathematically  circular  section  does  Diameter  =  2  IR.  For  purposes  of  comparison  it  is 
advisable  to  reduce  all  measurements  to  a  common  Standard.  The  diameter  of  the  columnal 
is  adopted  as  this  Standard  and  assigned  a  value  of  100. 

Thus,  the  length  IR  —  50  in  a  cylindrical  columnal ;  but  in  a  pentagonal  or  stellate 
columnal  IR  =  55.28,  while  r  +  x=  44.72.  If  IR  —  50  were  taken  as  the  constant, 
r  +  x  would  be  40.45.  But  it  is  usually  easier  to  measure  the  diameter  in  actual  practice. 
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The  h  e  i  g  h  t  of  a  columnal  or  a  cirral  is  theoretically  the  distance  between  two 
planes  laid  flat  on  the  joint-faces  ;  but  since  the  crenellae  inosculate,  this  would  make  the 
height  of  an  internode  less  than  the  sutn  of  the  heights  of  its  internodals.  Moreover,  since 
columnals  are  rarely  isolatcd,  they  can  rarely  be  measured  in  this  way.  For  the  comparison 
of  one  specimen  with  another,  one  has  to  take  the  average  of  several  successive  columnals', 
thus  compensating  for  inequalities  of  growth.  When  columns  are  curved  the  measurement 
on  the  convex  side  is  greater  than  that  on  the  concave,  and  the  mean  of  the  two  is  taken. 

The  measurements  given  in  this  memoir  have  beeil  made  with  sliding  callipers,  reading 
accurately  by  a  vernier  to  tenths  of  a  millimetre.  The  calculations  from  these  measurements 
have  rarely  been  carried  beyond  the  second  decimal  place. 

In  the  number  of  internodals,  the  hypozygal  is  included  ;  in  other  words,  internode  -j-  epi- 
zygal  =intersyzygium. 

Isocrinus. 

1767.  Isis  (pars)  Linnaeus  :  Syst.  Nat.,  Ed.  XII,  tom.  1,  pars  2,  p.  1288. 

1801.  Encrinus  (pars)  Lamarck  :  Syst.  Anim,  sans  vertebres,  p.  379.  Also  J.  Ellis  (1762),  J.  F.  Blumen¬ 
bach  (1779 — 1807),  and  older  authors  generally. 

1821.  Pentacrinites  vel  Pentacrinus  (pars)  J.  S.  Miller:  Natural  History  of  the  Crinoidea,  p.  46.  Also 
T.  and  T.  Austin  (1847),  P.  H.  Carpenter  (1884),  and  later  authors  generally.  Non  Penta¬ 
crinites  J.  F.  Blumenbach  (1804). 

1837.  Isocrinus  H.  von  Meyer:  Mus.  Senckenberg.  II,  p.  251. 

1852.  Cainocrinus  E.  Forbes  :  Monogr  Echinodermata  British  Tertiaries  ;  Palaeontogr.  Soc.,  p.  33. 

1864.  Cenocrinus  Wyville  Thomson:  Intellectual  Observer,  VI,  p.  3.  (Not  intended  as  identical  with 
Cainocrinus.) 

1864.  Neocrinus  W yville  Thomson:  tom.  cit.  p.  7. 

1875.  Picteticrinus  P.  de  Loriol  :  Mem.  Soc.  Phys.  Hist.  Nat.  Geneve,  XXIV,  p.  297. 

1898.  Isocrinus  v.  Mayer,  F.  A.  Bai  her  :  Nat.  Sei.,  XII.,  p.  253. 

The  reasons  for  the  above  synonymy  were  so  exhaustively  discussed  in  the 
paper  last  cited  (« Pentacrinus :  a  name  and  its  history»),  that  they  need  no  repetition 
here.  The  conclusions  therein  reached  have  gained  quite  as  much  acceptance  as 
could  be  expected,  and  will  therefore  be  maintained  in  the  present  memoir.  In 
accordance  with  them  the  following  well-known  Triassic  crinoids  must  now  bear 
the  name  Isocrinus:  — 

Pentacrinus  amoenus  Laube,  1865,  Denkschr.  Akad.  Wiss.  Wien,  Math  -Nat. 
CI.  XXIV,  Abth.  2,  p.  277,  pl.  VIII  a,  hg.  19  a.  [?  rtgs.  19,  b,  c,  and  ??  fig.  19  d.] 
The  figured  specimens  are  in  the  Geologische  Reichsanstalt,  Vienna,  where  I  have 
examined  them.  I  hereby  definitely  select  the  specimen  drawn  in  Laube’s  fig.  19  a 
as  lectotype,  since  it  is  doubtful  whether  the  others  belong  to  the  same  species. 
This  species  is  found  in  the  Cassian  beds,  and  is  not  represented  in  the  Balaton 
district. 

Pentacrinus  bavaricus  G.  G.  Winkler,  1861,  Zeitschr.  d.  deutsch.  Geol.  Ges. 
XIII,  p.  486,  pl.  VIII,  hg.  6  a — e.  The  hgured  specimens  are  in  the  Palaeontological 
Museum,  Munich,  where  I  have  examined  them.  That  institution  has  kindly  presented 
a  paratype  to  the  British  Museum  (registered  E  7105).  The  species  occurs  in  the 
Kössen  beds,  and  is  not  known  from  the  Balaton  district. 

Pentacrinus  Braunii  Münster,  1841,  Beitr.  z  Petrefactenk.  IV,  p.  50,  pl.  IV, 
hg.  8  a — d.  Laube  was  most  probably  correct  in  regarding  this  as  a  synonym  of 
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P.  propinquus.  The  specimen  represented  in  Münster’s  fig.  8c.  is  in  the  Palaeonto- 
logical  Museum,  Munich,  and  is  certainly  an  epizygal  of  that  species  The  other 
figured  specimen  is  not  forthcoming. 

Pentacrinus  Fuchsii  Laube,  1865,  Denkschr.  Akad.  Wiss.  Wien.  Math -Nat. 
CI.,  XXIV,  Abth.  2,  p.  276,  pl.  VIII  a,  fig.  18.  The  type-material  consists  of  five 
stem-fragments  in  the  Geologische  Reichsanstalt,  Vienna,  where  I  have  examined 
them.  They  are  from  the  proximal  part  of  the  stem  of  Isocrinus  propinquus 

Pentacrinus  propinquus  Münster,  1841,  Beitr.  z.  Petrefactenk.,  IV,  p.  49, 
pl.  IV,  fig.  9  a — c.  The  type-material  is  in  the  Palaeontological  Museum,  Munich, 
but  one  cannot  decide  which  are  the  actual  figured  specimens.  With  its  Synonyms 
P.  Brauni  and  P.  Fuchsi,  this  species  is  found  in  the  Cassian  beds.  I  have  ex¬ 
amined  specimens  from  other  horizons  referred  to  it  by  Wöhrmann,  Broili  and 
others,  but  believe  none  of  them  to  belong  to  Isocrinus  propinquus  (vide  infra, 
p.  54).  The  species  has  not  been  found  in  the  Balaton  district. 

Pentacrinus  tyrolensis  Laube,  1865,  Denkschr.  Akad.  Wiss.  Wien.  Math. -Nat. 
CI.,  XXIV,  Abth.  2,  p.  277,  pl.  VIII  a,  fig.  20.  The  figured  specimen  and  five  other 
stem-fragments  constituting  the  type-material  are  preserved  in  the  Geologische  Reichs¬ 
anstalt,  Vienna,  where  I  have  examined  them  The  only  diagnostic  character  men- 
tioned  by  Laube,  is  the  strongly  crenelate  suture-line,  which,  however,  does  not,  as 
he  supposes,  distinguish  this  form  from  all  other  species  of  Isocrinus.  Laube’s 
figures  bear  enough  resemblance  to  one  of  these  specimens  to  enable  it  to  be  re- 
cognised,  but  are  useless  as  illustrations  of  the  species ;  fig.  20  b,  for  instance,  must 
have  been  drawn  from  some  other  fossil,  since  the  only  joint-faces  exposed  on  any  of 
the  specimens  are  syzygial.  None  the  less  the  specimen  identified  does  represent  a 
distinct  species  found  in  the  Cassian  beds.  A  fragment  of  limestone  from  the  Raibler 
beds  of  Ueberschall,  Haller  Anger,  contains  columnals  referred  to  this  species  by 
Wöhrmann  (1889,  Jahrb.  Geol.  Reichsanst.  Wien,  XXXIX,  p.  192,  pl.  V,  fig.  10). 
It  is  preserved  in  the  Palaeontological  Museum,  Munich,  where  also  is  a  similar  but 
better  fragment  from  Erlsattel  near  Zirl.  A  portion  of  the  latter  is  now  in  the  British 
Museum,  registered  E  7108.  Neither  of  these  fragments,  however,  contains  anything 
that  can  properly  be  referred  to  Isocrinus  tyrolensis.  The  Balaton  district,  on  the 
other  hand,  has  yielded  several  columnals  which  resemble  Laube’s  specimens  in 
many  points.  It  is  therefore  necessary  to  precede  their  description  by  a  redescription 
of  the  true  Isocrinus  tyrolensis  from  the  original  material,  the  specimen  figured  by 
Laube  and  here  refigured  (Pl.  II,  figs.  37,  38)  being  taken  as  lectotype. 

Diagnosis  of  Isocrinus  tyrolensis  (Laube).  —  Transverse  section  quinque- 
lobate.  Height  of  internodals  about  one-fourth  to  one-third  their  diameter ;  or  diameter 
taken  as  100,  height  is  from  22  to  37.  Side-faces  markedly  convex  at  interradii,  straight 
or  slightly  concave  at  radii.  Surface  smooth,  except  for  occasional  slight  extensions 
of  the  intercrenellar  grooves.  Nodals  not  swollen.  Suture-line  crenelate  all  round. 
Internodals  number  5 — 7. 

Joint-faces.  —  Normal :  lumen  minute  ;  petals  regularly  crenelate,  with  about  7 
strongly  marked  peripheral  crenellae  to  each ;  no  radial  space.  Syzygial :  depressed 
central  area,  stellate  with  radial  extensions  ;  floors  concave  in  epizygal,  convex  in 
hypozygal ;  no  trace  of  adradial  crenellae.  peripheral  similar  to  normal  but  obscured 
and  subconfluent ;  slight  radial  triangle,  depressed. 

Cirrus-facet  confined  to  epizygal,  deeply  embedded  in  its  distal  half,  facing 
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straight  outwards,  slightly  elliptical,  surrounded  by  a  slight  rim ;  fulcral  ridge  about 
median,  rather  broad,  narrowing  towards  lumen,  which  it  surrounds.  Cirral  1  scarcely 
projects,  is  more  circular  than  the  facet,  and  reaches  nearer  the  syzygy;  its  outer 
face  is  directed  downwards,  and  has  a  short,  broad,  fulcral  ridge. 

Furt  her  not  es  on  holotype  and  paratyp  es.  —  Measurements  in 
millimetres : 


Holotype 

Paratypes 

Diameter  .  . . 

....  2:4  . 

2'6 

2'6 

2-8 

34 

Length  of  r . 

....  Dl 

Dl 

D2 

1‘2 

1  '25 

Average  height  of  internodals  .  .  .  . 

....  0-9 

0-6 

0-6 

07 

0-69 

Height  of  nodal . 

....  DO 

07 

07 

0-5 

0’8 

The  Statement  concerning  the  side-faces  applies  to  all  specimens  except  one, 
in  which  they  are  concave  all  the  way  round.  There  is  no  such  longitudinal  ridge 
along  the  interradial  angles  as  one  would  suppose  from  Laube’s  figures  20  a  and  c. 

There  is  no  great  Variation  in  the  heights  of  the  columnals  of  individual 
specimens,  and  this  proves  that  the  specimens  are  not  from  the  proximal,  less 
developed  region  of  the  stem. 

Nodals  occur  on  all  the  fragments  except  one,  which  comprises  only  3  colum¬ 
nals,  and  of  these  one  appears  to  be  a  hypozygal.  In  all  the  specimens  one  end  is 
fractured  at  a  syzygy,  and  in  three  of  them  both  ends  are.  The  number  of  inter- 
nodals  is  5  in  the  holotype,  and  5,  5,  6— (— ?,  and  7— (— ?  in  the  other  specimens. 
The  inference  from  all  these  facts  is  that  short  internodes  are  characteristic  of  the 
species. 

No  normal  joint-face  is  exposed,  but  the  Statements  made  in  the  diagnosis 
are  inferred  from  the  syzygial  faces  and  the  suture-lines. 

The  measurements  of  the  cirrus-facet  in  the  holotype  are:  trän verse  diameter 
0-5  mm.,  vertical  diameter  0’45  mm.  In  one  specimen  the  joint-face  of  the  epizygal 
is  deeply  incised  for  cirri,  and  the  indentation  for  the  facet  approaches  the  shape 
of  a  three-sided  pyramid  (compare  the  description  of  Isocrinus  tyrolensis  rnajor). 

We  now  proceed  to  discuss  the  remains  of  Isocrinus  from  the  Balaton  distric-t. 


Isocrinus  tyrolensis  ntajor,  subsp.  nov. 

(PL  II,  figs.  39—50.) 

Diagnosis  of  the  Subspezies.  —  Diameter  of  internodals  absolutely 
much  greater  than  in  the  type-form  of  the  species,  but  height  only  slightly  greater ; 
therefore  relative  height  tends  to  be  less;  if  diameter  =  100,  height  is  16  to  29. 
Number  of  peripheral  crenellae  in  a  petal  more  than  in  the  type-form,  viz.  8  to 
14;  relatively  to  the  diameter  also  their  number  is  greater  and  their  thickness  less. 

Material.  —  The  normal  representatives  of  the  subspecies  are  the  following 
stem-fragments  :  16  from  the  Quarry  near  Cutting  I,  Veszprem-Jutas  Railway  ;  10 
from  the  cutting  itself ;  and  12  from  Jeruzsälemhegy.  Since  these  seem  to  indicate 
that  the  species  attained  a  far  larger  size  here  than  in  the  Tyrol,  it  seems  advisable 
to  give  them  a  distinct  subspecihc  name.  The  other  diagnostic  characters  of  the 
form  may  be  regarded  as  following  naturally  upon  this  increase  of  size,  so  that,  in 
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all  other  respects,  the  description  of  the  specimens  provides  a  welcome  Supplement 
to  the  description  of  the  typical  Isocrinus  tyrolensis:  As  holotype  of  the  subspecies 
is  taken  the  original  of  PI.  II,  fig.  44. 

Description  of  the  Specimens.  —  Transverse  section  varies  from  a 
slightly  excavate  rounded  pentagon  (fig.  46)  to  a  decided  pentapetalon  with  almost 
semicircular  lobes  and  sharper  but  rounded  reentrant  angles  (fig.  38).  Excavation 
greatest  at  the  epizygal.  The  stem-fragments  being  curved  as  a  rule,  the  following 
measurements  in  millimetres  are  based  on  averages : 

Diameter  of  internodals  2'2  2‘8  3'1  3‘4  3'9  TO  4'0  4‘1  4‘3  4"3  4-4 

Height  »  »  0-9  0'55  0'9  0’8  0'9  09  094  07  077  08  07 

Ratio,  height:  diameter  2'4  50  3'4  4‘25  4'3  4‘4  4‘25  5*85  5'58  5'37  6’28 

Height  of  epizygal  .  .  0‘9  0'9  10  0'9  14  09  PO  08  PO  0  95  0'8 

The  first  of  these,  being  young,  has  a  ratio — diameter:  height::  100:43.  This 
differs  so  greatly  from  the  others  that  it  is  not  included  in  the  diagnosis-,  It  agrees, 
however,  with  the  rule  that  relative  height  decreases  with  age.  Really,  the  second 
specimen,  with  its  low  internodals,  is  more  aberrant,  but  probably  comes  from  the 
proximal  end  of  the  stem  and  contains  many  freshly  formed  columnals. 

Internodes  short;  out  of  15  specimens,  10  have  5  internodals,  and  5  have  6. 
Only  in  one  case  are  there  as  many  as  6  columnars  following  on  the  epizygal 
without  clear  signs  of  a  hypozygal.  The  frequency  of  nodes  is  further  proved  by 
the  large  number  of  nodals  in  the  Collection ;  out  of  the  whole  34  specimens,  only 
2  insignificant  fragments  show  neither  epizygal  nor  hypozygal.  The  fragments  nearly 
always  end  at  a  syzygy,  and  in  15  out  of  the  34  they  consist  of  a  complete 
intersyzygium. 

There  is  slight  Variation  in  the  height  of  adjacent  columnars.  The  nodals 
(order  I)  are  about  04  mm.  higher  than  the  adjacent  internodals  In  an  internode 
of  5  (fig.  44),  the  Orders  of  size  are  arranged  thus,  beginning  with  the  epizygal  of 
the  intersyzygium  above :  I,  III,  IV,  II,  IV,  III,  I.  If  there  be  6  internodals  (fig.  45), 
the  added  columnar  appears  to  be  the  hypozygal,  since  the  formula  is  now  I,  IV, 
III,  IV,  II,  IV,  III,  I.  These  differences,  though  not  always  very  apparent,  are  more 
pronounced  than  in  the  Tyrolese  specimens,  and  are  enough  to  confirm  the  view 
that  those  specimens  cannot  be  merely  younger  forms.  The  differences  of  diameter 
and  relative  height  between  I.  tyrolensis  and  I.  tyrolensis  major  are  therefore 
due,  not  to  difference  of  age,  but  to  absolute  differences  in  size  and  mode  of 
growth.  The  conditions  of  life  in  the  Balaton  district  were  perhaps  more  favourable 
to  the  growth  of  the  species  than  were  those  at  St.  Cassian,  and  permitted  the 
crinoid  to  grow  larger  more  rapidly  or  to  continue  its  growth  to  a  greater  age.  The 
former  alternative  is  supported  by  the  small  number  of  internodals,  and  is  consistent 
with  the  observations  of  A.  D.  Mead*,  who  has  shown  that  in  Asterias  Forbesi 
the  rate  of  growth  and  the  age  of  sexual  maturity  are  entirely  dependent  on  the 
food-supply. 

Side-faces  straight,  with  suture-lines  scarcely  depressed.  In  a  few,  and  chiefly 
in  the  more  excavate,  there  is  a  slight  convexity,  whereas  in  a  few  there  is  a  slight 


*  Amer.  Natural.  XXXIV,  p.  17  ;  Jan.,  1900. 


Resultate  der  wissenschaftl.  Erforschung  des  Balatonsees.  I.  Bd.  1.  T.  Pal.  Anh. 
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concavity,  which,  hovvever,  may  be  due  to  weathering.  Only  one  specimen,  a  fragment 
from  Jeruzsälemhegy  (fig.  41),  approaches  the  shape  characteristic  of  the  typical 
I.  tyrolensis,  in  that  along  the  suture-lines  in  the  reentrant  angles  there  are  peculiar 
swellings,  which  make  the  side-faces  concave  radially,  whereas  they  are  slightly 
convex  interradially.  A  sub-pentagonal  specimen  from  the  same  locality  also  shows 
slight  ridges  along  the  sutures. 

Nodals  not  more  swollen  than  internodals. 

Surface  smooth. 

Suture-line  crenelate  all  round,  except  at  the  syzygies.  Crenelation  more  pro- 
nounced  at  the  interradial  angles. 

Joint-faces.  —  Normal:  (figs.  39,  40)  Lumen  minute,  subcircular  or  subpentagonal 
with  interradial  angles.  Central  area  raised,  continuous  with  radial  ridge-groups. 
Petal-floors  depressed,  narrow,  and  either  lanceolate  or  elongate  petaloid,  the  greatest 
width  being  in  their  distal  half.  Radial  ridge-groups  of  2  to  5  pairs,  of  which  the 
acentral  crenellae,  which  are  the  larger,  meet  in  a  gable,  while  the  adcentral  ones 
lie  straight  across  the  radius.  Peripheral  crenellae  in  a  petal  vary  in  number,  from  8 
in  a  columnar  of  2'2  mm.  diameter,  to  14  in  one  of  4  mm.  diameter;  the  increase 
in  number  is  correlated  partly  with  the  increase  in  diameter,  partly  with  the  greater 
depth  of  the  radial  excavation,  since  the  nearer  the  section  is  to  a  pentagon,  the 
more  crenellae  merge  in  the  perradial  series.  The  adradial  peripheral  crenellae 
requently  meet  at  their  outer  ends,  forming  a  gable.  The  peripheral  crenellae  diverge 
fan-wise  from  the  interradius,  sometimes  straight,  sometimes  curving  towards  the 
interradius  at  their  outer  ends  like  the  seven-branched  golden  candlestick.  The 
crenellae  widen  towards  their  outer  ends,  but  are  never  confluent.  The  following 
measurements  in  millimetres  are  taken  from  a  normal  columnal :  diameter,  3*7; 
ength  of  IR,  1  '85 ;  length  of  r,  1*4 ;  length  of  shortest  crenella,  0*3 ;  length  of 
longest  crenella,  0*6 ;  width  of  crenella,  0*  1 . 

Syzygial:  Epizygal  (figs.  42,  46),  resembles  normal  joint-face  modified  as 
follows :  radial  regions  raised  as  rounded  ridges  above  the  indented  cirrus-facets 
(vide  infra),  broader  towards  the  periphery,  where  the  cirri  emerge,  and  scarcely 
marked  at  all  by  crenellae ;  thus  the  rosette  is  more  lobate,  and  the  petals  some¬ 
times  narrower,  even  adcentrally ;  peripheral  crenellae  also  shorter,  less  distinct,  and 
not  so  clearly  separated  from  the  petal-floors,  so  that  each  petal  assumes  a  more 
hollow  shape.  Hypozygal  (fig.  43),  resembles  normal  joint-face  modified  as  follows : 
lumen  appears  relatively  large,  pentagonal  with  radial  angles,  and  probably  comprises 
a  depressed  central  area ;  petal-floors  raised  and  swollen  to  fit  into  the  hollows  of 
the  epizygal ;  radial  spaces  depressed  to  receive  the  radial  ridges  of  the  epizygal 
and  the  proximal  cirrals,  narrowing  adcentrally  into  a  slight  radial  groove,  which 
runs  right  up  to  the  lumen  (or  depressed  area)  and  separates  the  adradial  crenellae; 
crenellae  faint,  and  continuous  right  round  the  petal. 

Cirrus-facets  (figs.  41,  42,  44 — 48).  —  Five  on  each  nodal,  in  its  lower  part, 
indented  in  the  radial  re-entrant  angles,  to  form  deep,  almost  V-shaped  excavations, 
abutting  in  either  whole  or  part  on  the  hypozygal,  and  indenting  that  also,  though 
to  a  less  extent.  Thus,  even  in  the  least  lobate  columns,  the  epizygal  is  strongly 
lobate ;  but  this  can  scarcely  be  detected  from  the  side,  since,  owing  to  the  depth 
of  the  indentation,  the  proximal  cirrals  are  usually  preserved,  and  all  that  is  visible 
from  outside  is  the  joint-face  of  cirral  1  or  2.  Removing  these  cirrals,  one  sees  at 
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the  bottom  of  the  V,  and  not  far  removed  from  the  syzygial  face,  a  minute  lumen. 
Just  above  this  is  the  fulcral  ridge,  which  consists  of  two  ledges,  One  running  about 
half-way  up  each  slope  of  the  V,  at  whose  apex  they  may  or  may  not  meet. 

Th  shape  of  the  facet  is  more  easily  understood  by  considering  that  of 
cirral  1.  This  is  somewhat  like  a  short  cone  flattened  on  one  side  The  base  of 
the  cone  is  the  joint-face  for  cirral  2  ;  the  flattened  side  abuts  on  the  hypozygal 
the  rounded  side  has  a  groove  for  the  fulcral  ridge  of  the  facet  to  work  in  ;  above 
this  comes  the  lumen,  and  then  the  cone  slopes  more  rapidly  to  its  apex.  The  distal 
joint-face  (fig.  50)  is  transversely  elliptical  in  outline,  but  bent  transversely  (i.  e. 
cylindro-concave  along  the  short  axis) ;  it  also  has  a  raised  margin,  and  a  short, 
stout  fulcral  ridge,  below  which  as  a  rule  is  the  lumen.  The  distal  joint-face  of 
cirral  2  (fig.  49)  differs  only  in  the  accentuation  of  the  marginal  rim  and  of  the 
ridge,  and  in  the  translation  of  the  lumen  to  the  centre  of  the  fulcral  ridge,  which 
may  be  interrupted  or  continuous  ;  the  ridge  and  lumen  are  markedly  supracentral. 
Details  vary,  but  the  ellipse,  the  rim,  and  the  short  stout  ridge  are  constant. 

A  cirrus-facet  approaching  the  triangulär  indentation  just  described  was  men- 
tioned  as  occurring  in  one  of  the  paratypes  of  I.  tyrolensis  (p.  32).  Conversely  in  a 
few  specimens  of  var.  rnajor,  the  facet  has  a  more  oval  outline  (fig.  48),  and 
resembles  the  facet  in  the  holotype  of  I.  tyrolensis  (pl.  II,  fig.  37).  In  such  cases 
the  whole  facet  is  enclosed  by  the  epizygal ;  but  there  is  still  an  impression  on 
the  hypozygal,  due  to  the  raising  of  the  epizygal  joint-face  in  the  regions  of  the  cirri. 

In  all  cases  the  proximal  portions  of  the  cirri  have  a  slight  downward  direction. 

The  peculiar  shape  of  the  facet  and  its  deep  burial  in  the  nodal  render  it 
more  convenient  to  measure  the  outer  joint-face  of  cirral  1  ;  and  this  serves  for 
comparison  with  the  measurements  of  the  actual  facet  in  other  species. 


Diameter  of  stem  .  .  . 

...  2-4 

4’2 

4-3 

4-3 

4-4 

mm. 

Width  of  side ..... 

.  .  .  1  '5 

2-8 

27 

2-8 

2-6 

mm. 

Width  of  facet  of  cirral  1 

.  .  .  0-6 

0-8 

0-8 

0-8 

0-9 

mm. 

Height  of  facet  of  cirral  1 

.  .  .  0-5 

07 

07 

07 

07 

mm. 

Length  of  cirral  2  .  .  . 

? 

? 

0-2 

0-3 

p 

mm. 

Relations  of  the  Subspecies  to  the  type  of  the  Species.  — 
These  have  been  partly  discussed  in  connection  with  the  height  of  the  columnars. 
It  will  have  been  seen  that,  though  the  most  tangible  differences  are  those  of  mere  size, 
yet,  so  far  as  the  limited  material  permits  any  conclusion  to  be  drawn,  the  direction 
of  Variation  is  different  in  the  two  forms.  Thus,  while  1.  tyrolensis  normally  has 
side-faces  convex  interradially  and  concave  radially,  major  normally  has  straight  side- 
faces;  while  I.  tyrolensis  normally  has  an  elliptical  cirrus-facet,  major  has  a  trian¬ 
gulär  indentation;  and  while  1.  tyrolensis  normally  has  internodals  of  equal  height, 
those  of  major  usually  vary  according  to  their  position  in  the  internode.  Although  no 
accepted  definition  of  a  species  would  justify  the  specific  Separation  of  these  two 
forms.  yet  the  facts  cause  one  to  regard  them  either  as  distinct  local  races  or  as 
the  one  a  mutation  from  the  other.  On  the  latter  hypothesis  I.  tyrolensis,  with  its 
less  specialised  cirrus-facet,  would  naturally  be  regarded  as  the  earlier  in  time ; 
and  since  the  later  date  of  major  is  confirmed  by  external  evidence,  the  view 
that  this  form  is  a  mutation  seems  worthy  of  adoption.  For  this  reason  I  have 
refrained  from  speaking  of  it  as  a  «variety». 
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Outside  the  Balaton  district,  the  only  specimens  that  I  have  been  able  to  refer 
to  I.  tyrolensis  major  are  some  from  the  Upper  Cassian  Beds  between  Verwies 

on  the  Falzarego  road  and  Cortina.  They  are  preserved  in  the  Palaeontological 

Museum,  Munich,  under  the  name  « Pentacrinus  tyrolensis»,  and  registered  «1894, 
XIII,  231»;  that  Museum  has  kindly  presented  two  of  these  fragments,  an  inter- 
syzygium  of  6  columnals  in  all  and  a  series  of  4  internodals,  to  the  British  Museum 
(registered  E  7111). 

Isocrinus  tyrolensis  var.  a. 

(Plate  II,  figs.  51—53,  55,  56.) 

Material.  —  Six  specimens  do  not  quite  agree  with  the  diagnosis  of  either  the 
species  or  the  subspecies  just  described.  They  are :  a  and  b  from  the  Quarry  near 
Cutting  I  on  the  Veszprem-Jutas  railway ;  c  and  d  from  bed  e  in  Cutting  I;  e  and 
f  from  Jeruzsälemhegy.  All  are  Raiblian. 

a  (figs.  52,  53,  55,  56)  is  an  intersyzygium  with  four  internodals  including 

the  Itypozygal.  b  (fig.  51)  is  a  single  internodal.  These  two  specimens  resemble 

one  another  more  than  they  do  the  others. 

Description  of  Specimens.  — -  Section  markedly  quinquelobate  (b),  or 
substellate  (a). 

Side-faces  as  in  type  of  I.  tyrolensis.  Normal  joint-face  (seen  in  b)  has  raised 
area  merging  into  adradial  crenellae,  of  which  there  are  about  five  on  each  side  of 
a  radial  groove ;  they  are  not  easily  distinguished  from  the  peripheral  crenellae, 
which  are  well-marked  and  may  be  as  many  as  24  to  the  petal ;  petal-floors  depressed. 
Epizygal  joint-face  has  peripheral  crenellae  still  well-marked,  but  longer  and  merging 
into  the  slightly  depressed  petal-floor.  Hypozygal  joint-face  also  has  peripheral  cre¬ 
nellae  well-marked,  but  sub-confluent  externally;  an  incipient  radial  triangle,  but  no 
radial  groove ;  perradial  crenellae  long ;  petal-floors  slightly  raised.  From  two  to 
four  cirrals  preserved  in  each  radius.  Distal  face  of  cirral  3  shows  sub-elliptical 
outline  produced  below,  with  rim  pronounced  except  below,  lumen  supracentral, 
surrounded  by  a  stout  and  very  short  fulcrum. 

Measurements  of  a  in  millimetres :  Diameter,  4’4 ;  average  height  of  columnar, 
l'O;  length  of  IR,  2‘4;  length  of  r,  1  *4 ;  transverse  diameter  of  3rd.  cirral,  7*0  ;  vertical 
diameter,  0'6  to  0'8. 

c  and  d  are  intersyzygia,  each  with  five  internodals.  Though  laterally  crushed 
they  appear  to  have  resembled  a  and  b  in  transverse  section  and  in  number  of 
crenellae. 

e  and  /  are  intersyzygia,  each  with  seven  internodals.  The  syzygial  faces 
are  worn,  but  present  a  general  agreement  with  those  of  a.  The  fragment  e  is 
not  curved,  but  the  sides  of  the  internode  along  the  interradial  ridges  are  slightly 
concave.  f  is  curved,  and  its  side-faces  closely  resemble  those  of  the  holotype  of 
I.  tyrolensis.  Measurements  in  millimetres : 

e  J 

Diameter . 3‘5  3‘8 

Height  of  columnal  .  .  .  0’7  0’59 
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Relations  of  the  Variety.  —  In  the  far  greater  lobation,  the  number 
of  crenellae,  the  structure  of  the  cirral  joint-face,  and  minor  points,  these  specimens 
present  some  obvious  differences  from  both  I.  tyrolensis  and  its  mutation  major. 
In  other  characters,  however,  the  resemblance  is  such  that,  if  a  and  b  alone  were 
concerned,  I  should  suppose  them  to  come  from  the  proximal  part  of  the  stem  of 
I.  t.  major.  But  the  number  of  internodals  in  e  and  f  bars  those  specimens  at  any 
rate  from  such  an  interpretation.  Only  the  accumulation  of  a  larger  number  of 
specimens  will  enable  us  to  decide  whether  this  form  represents  a  growth-stage,  an 
individual  Variation,  or  a  local  variety  of  I.  tyrolensis  major  —  or  possibly  an  indep¬ 
endent  mutation  from  I.  tyrolensis,  indicating  divergent  evolution. 

Isocrinus  tyrolensis  var.  ß 
(Plate  H,  fig.  54.) 

Material  —  A  fragment  consisting  of  three  internodals,  of  which  one  is 
perhaps  a  hypozygal,  from  Cutting  I  on  the  Veszprem-Jutas  railway,  is  doubtfullv 
referred  to  this  species.  It  is  somewhat  weathered,  but  not  rubbed.  Raiblian. 

Description  of  Specimen.  —  Section  scarcely  lobate,  rather  sub-concavi- 
stellate. 

Side-faces  almost  straight.  Suture-line  slightly  depressed,  and  clearly  crenelate 
all  round.  Ridges  pass  from  the  crenellae  over  the  side-face,  more  markedly  than 
in  the  holotype  of  I.  tyrolensis,  but,  since  the  crenellae  on  one  joint-face  of  a 
columnal  do  not  quite  coincide  with  those  on  its  other  face,  these  ridges  are  neither 
regulär  nor  strictly  vertical.  They  have  perhaps  been  brought  out  by  weathering. 

A  clean  joint-face  has  been  exposed  by  breaking  away  one  of  the  columnals. 
Lumen  minute,  area  and  petal-floors  flush,  the  latter  not  elongate.  Radial  ridge- 
groups  consist  adcentrally  of  small  granules,  but  the  perradial  crenellae,  about  4  in 
number,  rapidly  increase  in  length  as  they  near  the  periphery  and  are  sometimes 
curved  in  such  a  way  that  the  distal  gables,  instead  of  being  A-shaped,  approach 
a  A  shape  (lambdoid).  Peripheral  crenellae  about  8  to  a  petal 

Measurements  of  a  columnal:  Diameter,  3.0  mm.;  height,  0.8  mm.;  r  1.4  mm.; 
ratio,  —  diameter:  height::  100:26.6. 

Relations  of  the  Variety.  —  The  flush  area  and  petal-floors  constitute 
the  chief  differences  from  the  norm  of  I.  tyrolensis  major. 

Isocrinus  tyrolensis  var.  7 
(Plate  II.  figs.  57—60.) 

Material.  —  There  are  seven  stem-fragments  from  beds  a-b  of  Cutting  IV 
on  the  Veszprem-Jutas  Railway,  and  one  from  bed  b  1  of  the  same  cutting.  Raiblian. 

Description  of  specimens.  —  All  these  closely  resemble  both  the 
typical  form  of  the  species  and  the  norm  of  mut.  major,  except  in  their  smaller 
size,  as  shown  by  the  following  measurements  in  millimetres. 


Diameter  .............  T2  T3  T5  1*7  T8  T9  2T  2T 

Height  of  internodal .  0‘5  0'6  0‘45  0‘36  0’6  0'44  0'43  0‘5 

»  »  epizygal  .  0'4  0’5  0‘4  0'4  0‘65  0‘5  0'4  0‘8 


Diam.:  100::  height  of  internodal:  4  T0  46‘0  30‘0  2  T0  33'0  23’0  20‘0  24’0 
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The  average  ratio  of  height  to  diameter  is  29‘75:100,  which  is  nearly  the 
same  as  in  the  type-specimens  of  I.  tyrolensis.  Section  a  pentapetalon,  becoming 
strongly  lobate  at  the  epizygals,  so  as  to  resemble  that  of  var.  « 

Number  of  internodals,  5. 

Joint-faces.  —  Normal,  not  well  preserved,  and  adradial  crenellae  not  distinguished ; 
peripheral  crenellae  few,  about  6  or  7.  Epizygal,  raised  peripherally  and  centrally, 
but  not  radially  ,  peripheral  crenellae  obscured,  subconfluent,  10  to  a  petal.  Hypozygal, 
raised  peripherally,  but  petal-floors  very  slightly  raised ;  radial  depression  short  and 
not  passing  to  central  area. 

Relations  of  the  Variety.  —  Had  these  specimens  been  found  in 
association  with  I.  tyrolensis  or  even  with  its  mutation  tnajor,  one  would  probably 
have  considered  them  merely  as  having  belonged  to  young  individuals,  in  spite  of 
certain  objections.  But  since  thev  occur  isolated,  those  objections  gain  force.  The 
relative  shortness  of  the  epizygals,  and  the  absence  of  marked  Variation  in  the 
heights  of  adjacent  columnars,  as  well  as  the  invariable  number  of  5  internodals, 
are  not  characters  of  youth,  but  suggest  that  the  specimens  may  represent  a  dwarf 
variety. 

Isocrinus  candelabrum  n.  sp. 

(Plate  III.  figs.  61—76.) 

Diagnosis.  —  Transverse  section  varies  from  sub-concavi-stellate,  through 
slightly  quinquelobate  and  subpentagonal,  to  subcircular.  Height  of  internodals  about 
one  third  their  diameter  in  adult  to  one  half  their  diameter  in  younger  stages;  or  diameter 
taken  as  100,  height  is  from  27  to  52  (aver.age  40).  Side-faces  smooth,  straight, 
sometimes  slightly  concave,  slightly  convex,  or  slightly  sinuous ;  interradial  angles 
of  epizygal  tend  to  be  swollen  at  half  their  height.  Suture-lines  flush,  crenelate 
all  round,  except  at  syzygies. 

Joint-faces.  —  Normal :  lumen  minute,  subcircular  or  subpentagonal,  central  area 
raised,  wide,  continuous  with  perradial  crenellae;  petal-floors  very  narrow  and 
rather  short;  radial  ridge-groups  of  one  or  two  or  three  pairs,  according  to  size, 
the  adcentral  pair  usually  merged  in  an  indistinct  straight  ridge  at  right  angles  to 
the  radius,  the  acentral  pair  meeting  at  rather  less  than  90° ;  peripheral  crenellae 
long,  from  5  to  8  in  a  petal  according  to  size,  curving  from  the  interradius  to  the 
periphery  like  the  branches  of  a  seven-branched  candlestick,  widening  slightly,  but 
in  no  degree  confluent.  Syzygial :  lumen  larger ;  epizygal  a  pentapetalon  with  a 
slight  indefinite  rim  and  scarcely  a  trace  of  crenellae;  hypozygal,  margin  markedly 
raised  at  radial  re-entrant  angles,  less  raised  around  petals,  radial  spaces  sometimes 
slightly  raised,  petal-floors  may  be  slightly  raised,  but  if  not,  then  the  whole  petal 
appears  slightly  concave  ;  between  the  narrow  floors  and  the  periphery  are  faint 
traces  of  the  long  radiating  crenellae. 

Cirrus-facet  deeply  indented  in  lower  half  of  epizygal.  Distal  face  of  cirral  1 
flush  with  columnar  side-face,  transversely  elliptical,  almost  circular ;  rim  stout ; 
fulcrum,  surrounding  lumen,  rises  gradually  from  floor,  more  steeply  on  upper  slope 
so  that  the  lumen  is  supracentral. 

Material.  —  The  following  specimens  have  been  studied  :  16  stem-fragments 
from  Cserhat  (Leitnerhof)  lettered  a-p ;  1  internodal  from  Jeruzsälemhegy,  lettered  q ; 
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1  internodal  from  bed  e  4  of  Cutting  VI  on  Veszprem-Jutas  Railway,  lettered  r ; 
an  internodal  (5)  a  hypozygal  (t),  a  hypozygal  with  one  other  internodal  (u),  and 
a  hypozygal  with  two  other  internodals  (v),  all  from  Veszprem,  Giricses  Domb, 
lower  stratified  limestone.  Specimen  c  (figs.  62 — 64)  is  taken  as  holotype. 

With  the  exception  of  q ,  all  these  specimen  are  of  Cassian  age.  Specimen  q 
is  Raiblian,  and,  as  will  be  seen,  shows  slight  differences  from  the  others,  so 
that  perhaps  it  does  not  really  belong  to  this  species. 

Description  of  Specimen  s.  —  The  Variation  of  the  transverse  section 
(figs.  62,  65  69)  occurs  between  individual  specimens,  but  also  no  doubt  between 

regions  of  the  same  stem ;  the  excavation  is  greatest  at  the  epizygal  as  usual. 

The  following  measurements  in  millimetres  are  of  ordinary  internodals,  except 


where  otherwise  stated, 

and  are 

based 

on  averages  where  possible. 

a 

b 

b 

c 

c 

d 

e 

/ 

g  g 

hypoz. 

hypoz. 

epiz. 

epiz. 

hypoz. 

epiz, 

Diameter . 

.  .  1-5 

T35 

1-6 

2-3 

2-5 

2*7 

27 

2-8 

Height  . 

.  .  075 

07 

0-9 

1'05 

0-9 

1-24 

0'9 

FO 

0*9  1.1 

Diam.  100,  height  =  . 

.  .  50 

52 

62 

46 

50 

33 

37 

32 

h 

i 

j 

j 

k 

P 

P 

P 

q 

hypoz. 

hypoz. 

epiz. 

Diameter . 

.  .  2’9 

3*0 

3-0 

3-0 

3*1 

3*3 

Height  . 

.  .  l'O 

1-2 

l’O 

0-9 

0-83 

1*2 

0-8 

1-3 

0*9 

Diam.  100,  height  =  . 

.  .  34 

40 

33 

28 

38 

27 

From  this  it  appears  that  relative  height  tends  to  decrease  as  diameter  increases, 
that  epizygals  tend  to  be  higher  änd  wider  than  ordinary  internodals,  and  hypozy- 
gals  lower. 

Except  for  the  nodals,  Variation  in  the  side-faces  is  confined  to  different 
specimens.  The  greatest  divergence  from  approximate  straightness  occurs  in  p ,  where 
the  side-faces  of  the  ordinary  internodals  are  markedly  concave  ;  the  diameter  at 
the  suture  being  3'1  mm.,  that  in  the  middle  of  the  columnal  is  2'9  mm.  In  the 
same  specimen  the  side-faces  of  the  hypozygal  are  slightly  concave,  those  of  the 
epizygal  almost  straight. 

On  internodal  suture-lines  the  crenellae  are  equally  pronounced  all  round,  but 
at  the  syzygies  they  are  scarcely  visible. 

There  is  slight  Variation  in  the  height  of  adjacent  columnars,  the  most  widely 
separated  extremes  observed  in  any  single  specimen  being  l'O  mm.  and  0'6  mm.; 
but  the  material  is  not  enough  to  permit  of  any  inference. 

The  only  complete  intersyzygia  are  /,  m  (fig.  61),  n,  and  p.  These  specimens 
probably  belong  to  this  species,  but  without  seeing  a  normal  joint-face,  one  cannot 
be  absolutely  certain.  Some  of  them  may  be  Isocrinus  tyrolensis.  They  have 
respectively  5,  5,  4,  and  4  internodals  including  the  hypozygal. 

The  eleven  other  specimens  from  Cserhät  include  three  fragments  with  epizygals, 
and  four  with  hypozygals,  while  the  remaining  four  are  single  internodals.  In  two 
cases  there  must  have  been  at  least  five  internodals  including  the  hypozygal.  The 
evidence  of  these  and  of  the  other  specimens,  as  given  above,  suggests  that  the 
number  of  internodals  was  5  or  4,  and  that  the  stems  broke  readily  on  the  normal 
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joints,  as  one  might  expect  from  the  small  size  of  the  interradial  ligament-scars  or 
petal-floors.  The  length  and  composition  of  the  fragments  is  in  fact  due  to  struct- 
ure  rather  than  to  conditions  of  preservation,  and  may  be  regarded  as  a  diagnostic 
character. 

Joint-faces.  —  Normal  (fig.  68):  the  petal-floors  are  shortened  by  the  encroachment 
of  the  raised  central  area,  while  they  are  not  merely  narrowed,  but  also  ill-defined, 
through  a  similar  encroachment  of  the  crenellae,  which  die  away  into  the  floors. 
Sometimes  the  petal-floors  appear  depressed  slightly,  but  sometimes,  as  in  q,  they 
are  slightly  raised ;  in  this  respect  also  their  instability  is  manifest.  Of  the  peripheral 
crenellae  the  adradial  are  as  usual  the  longest,  and  those  of  adjacent  petals  may 
meet  on  the  periphery  ;  the  crenellae  radiate  from  a  point  about  the  centre  of  the 
petal-floor,  and  curve  upwards  towards  the  interradius  as  they  near  the  periphery, 
thus  diminishing  the  number  of  perradial  crenellae ;  they  number  5  to  a  petal  in  a 
columnar  1*6  mm.  in  diameter,  and  8  to  a  petal  in  columnars  of  2'3  mm.  to  3  0 
mm.  diameter ;  in  q,  with  a  diameter  of  3'3  mm.,  an  incipient  9th  is  seen  on  some 
of  the  interradii. 

The  following  are  measurements  of  normal  joint-faces  in  millimetres : 


J  <1 

Diameter .  3'0  3'3 

Length  of  IR' .  1*5  1‘7 

Length  of  r .  1'4  1*6 

From  centre  to  end  of  petal-floor  ...  1‘3  IT 

Length  of  shortest  crenella .  0*2  0’6 

Length  of  longest  crenella  .  L0  0‘9 

Width  of  crenella .  O'l  0'13 


Syzygial  (figs  62,  65,  69,  73) :  in  p  the  lumen  of  the  epizygal  appears  to 
have  radial  angles,  while  that  of  the  hypozygal  at  the  other  end  of  the  fragment 
has  interradial  angles  as  usual.  There  is  nothing  eise  to  add  to  the  account  in 
the  diagnosis. 

The  cirrus-facet  (figs  61,  63,  64,  71,  72)  abuts  on,  but  scarcely  indents,  the 
hypozygal.  In  other  respects  it  seems  to  have  resembled  that  of  Isocrinus  tyrolen- 
sis  major,  though  the  triangulär  pyramid  is  not  so  clearly  marked.  The  joint-faces 
of  the  proximal  cirrals  also  resemble  those  of  that  form,  though  the  section  is 
perhaps  more  circular,  and  the  fulcrum  a  trifle  stouter.  The  proximal  cirrals  appear 
to  have  turned  downwards  in  /,  but  upwards  in  p.  The  following  are  measurements 
in  millimetres  of  the  distal  joint-face  of  cirral  1  : 


c 

g 

V 

Side  of  column . 

1.5 

1*7 

2-0 

Long  diameter  of  facet  . 

0-6 

0-8 

0-6 

Short  diameter  of  facet  .  .  . 

0-5 

0’7 

0-6 

\ 

Relations  of  the  Species.  —  In  many  respects  the  species  resembles 
Isocrinus  tyrolensis  and  its  mutation  major,  but  the  points  of  difference  are  per¬ 
sistent.  These  are  chiefly :  less  excavation  of  radial  angles ;  greater  absolute  height 
of  internodals,  with  a  relative  height  twice  as  great ;  the  narrow  and  indistinct 
petal-floors,  correlated  with  longer  crenellae ;  the  curvature  of  the  adradial  crenellae 
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and  consequent  decrease  of  radial  ridge-groups  ;  the  simpler,  i.  e.  more  specialised, 
syzygies,  especially  as  regards  the  almost  total  atrophy  of  the  crenellae,  without 
any  concentration  of  them,  so  that  the  syzygial  suture-line  isjnot  crenelate.  These 
characters  are  inconsistent  with  the  view,  vvhich  the  smaller  average  diameter  might 
suggest,  that  the  specimens  are  the  young  of  mut.  major. 

The  arrangement  of  the  crenellae  approaches  that  of  «Pentacrinus»  vemistus, 
but  the  perradial  crenellae  are  more  distinct,  and  of  course  the  cirri  are  quite 
different.  The  large  crenelate  areas  and  small  petal-floors  may  be  regarded  as 
primitive.  The  peculiar  curvature  of  the  crenellae,  with  its  resemblance  to  the  seven- 
branched  golden  candlestick,  has  suggested  the  name  candelabrum. 

Intercalation  of  fresh  Columnals  in  Young.  —  Specimen  o  from 
Cserhät  consists  mainly  of  an  epizygal  and  two  internodals  (fig.  70).  The  epizygal 
face  is  markedly  lobate,  but  that  of  the  internodal  is  between  subcircular  and  sub- 
pentagonal.  The  diameter  is  IT  mm.;  the  height  of  an  internodal  TO  mm.;  the 
height  of  the  epizygal  0’7  mm.  The  great  relative  height  of  the  columnals,  due  to 
the  youth  of  the  specimen,  is,  however,  discounted  by  the  fact  that  fresh  columnals 
are  being  formed  between  them.  They  do  not  appear  regularly  all  round,  but  that 
between  the  two  internodals  is  in  two  lenticular  masses,  about  0'7  mm.  high,  on 
one  side  of  the  stem,  while  that  above  the  epizygal  is  a  smaller  mass,  0'4  mm. 
high,  on  the  other  side.  The  joint-faces  are  obscure  and  do  not  seem  to  have  a 
definite  rosette. 

Preservation  of  Axial  Nerves.  —  Specimen  p,  also  from  Cserhät,  is 
perhaps  the  most  interesting  of  all  the  Echinoderm  fossils  described  in  this  memoir. 
It  is  a  complete  intersyzygium  of  subcircular  section,  with  five  internodals.  The 
surface  is  pitted  in  places,  possibly  by  some  boring  organism.  The  measurements  and 
other  details  have  already  been  given. 

The  interest  centres  in  the  joint-faces.  In  the  hypozygal  (figs.  73,74,  text-fig.  5  A) 
the  lumen  is  somewhat  quinquelobate,  with  interradial  angles,  and  a  diameter  of 
0'77  mm.  The  calcite  filling  it  is  much  darker  than  the  stereom  of  the  ossicle.  In  it 
are  six  specks,  invisible  when  wet  but  conspicuously  white  when  dry,  arranged  with 
one  in  the  centre  and  the  others  regularly  disposed  around  it.  This  System,  which  has 
a  diameter  of  about  0'25  mm.,  is  shifted  a  little  from  the  centre  of  the  lumen  towards 
one  of  the  angles,  but  the  5  surrounding  spots  appear  to  have  been  interradial  in 
Position.  Some  of  the  spots  appear  to  be  joined  to  the  central  one  by  a  narrow  band. 
It  was  obvious  from  the  first  that  this  System  represented  the  central  vascular  axis 
and  the  five  prolongations  of  the  chambered  organ  as  they  are  found  in  all  living 
crinoids  (see  for  instance  P.  H.  Carpenter,  Challenger  Report,  Stalked  Crinoids,  pl. 
XXIV,  ff.  1 — 5) ;  but  if  the  five  surrounding  specks  were  to  be  regarded  as  the 
canals  prolonged  from  the  chambered  organ,  then  their  interradial  position  was 
perplexing.  Indeed  this  fact  threatened  my  argument  as  to  the  relations  between 
the  aboral  nervous  System  and  the  base,*  and  with  it  the  main  division  of  the  Crino¬ 
idea  into  Monocyclica  and  Dicyclica.** 


*  See  «Third  Notice  of  Wachsmuth  &  Springer’s  Monogr.»  Geol.  Mag.,  dec.  IV,  vol,  V,  pp. 
422-426;  Sept.,  1898. 

**  See  Bather,  «The  Echinoderma»  pp,  104,  111,  142,  Vol.  III  in  «Treatise  on  Zoology»  ed. 
E.  R.  Lankester;  1900. 
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At  first  I  was  unable  tc  detect  any  traces  of  this  System  on  the  epizygal 
face ;  but  by  gradually  grinding  it  down  and  treating  it  with  glycerine  and  alcohol, 
certain  structures  became  visible  through  the  microscope  under  a  penetrating  light 
(fig.  75).  On  grinding  down  to  the  level  of  the  cirrus-lumina  these  structures  became 
clearer,  as  I  had  anticipated,  and  revealed  their  true  nature  (text-fig.  5  B).  In  the 
centre  of  the  lumen  is  a  tiny  white  pentapetalon,  with  slightly  marked  lobes,  in- 
terradially  placed.  Radially  situated  within  the  pentapetalon  are  five  ovoid  spaces, 
which  are  now  darkened  by  the  infilling  calcite,  but  represent  canals  in  the  living 
animal  —  in  fact  the  radial  prolongations  of  the  chambered  organ.  Hence  it  follows 
that  the  white  specks  seen  on  the  hypozygal  face  represent,  not  the  canals,  but 
the  thickened  walls  between  them.  There  was  no  doubt  a  central  canal,  but  too 
minute  to  be  visible,  so  that  its  walls  appear  as  a  solid  white  mass. 

The  ground  section  of  the  epizygal  (fig.  76)  shows  the  canals  of  the  cirri 
passing  to  the  columnar  lumen,  and  swelling  out  as  they  pass  across  the  joints 
between  cirrals  1  and  2,  and  between  cirral  1  and  the  columnar.  Their  entry  into 


Text-figure  5.  Axial  nerves  and  vessels  in  an  intersyzygium  of  Isocrinus  candelabrum. 

A  joint-face  of  the  hypozygal,  X  15  diam.  B  Central  portion  of  the  ground  section  of  the  epyzygal ; 
the  shaded  decagonal  area  is  the  lumen,  the  white  represents  the  walls  of  the  vessels ;  X  65  diam. 
Both  drawings  are  slightly  diagrammatised  from  camera  lucida  Sketches. 


the  lumen  disturbs  its  interradially  pentagonal  outline,  producing  an  irregulär  decagon, 
or  almost  a  radially  oriented  pentagon.  From  the  radial  sides  of  the  central  penta¬ 
petalon  white  streaks  are  just  discernible,  passing  towards  the  radial  angles  of  the 
lumen.  These  may  represent  in  part  Strands  of  connective  tissue,  specially  needed 
to  support  the  central  axis  at  its  nodal  swelling,  and  in  part  the  walls  of  the  nerve- 
canals  to  the  cirri. 

These  remarkabty  preserved  structures  afford  interesting  confirmation  of  the 
conclusions  already  derived  from  sections  of  the  stem  in  the  recent  Isocrinus,  as 
to  the  radial  position  of  the  prolongations  of  the  chambered  organ  (proving  the 
primitive  possession  of  a  dicyclic  base),  while  the  interradial  direction  of  the  angles 
of  the  lumen  is  seen  to  have  been  produced,  probably  by  secondary  formation  of 
stereom,  even  at  that  early  period.  It  has  only  been  by  repeated  examination  that 
I  have  succeeded  in  elucidating  them,  so  that  no  time  has  been  left  in  which  to 
carry  the  research  further.  Traces  of  the  same  structures  are  however  to  be  detected 
in  the  large  specimen  /,  and  I  have  no  doubt  but  that  their  preservation  will  prove 
to  be  not  so  very  uncommon. 
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Isocrinus  scipio  n.  sp. 

(Plate  III,  figs  77— 89,1 

Diagnosis.  —  Transverse  section  varies  from  subcircular,  through  subpentagonal 
and  quinquelobate,  tu  stellate ;  the  last,  however,  being  only  in  the  syzygial  region. 
The  majority  are  slightly  quinquelobate.  Extremes  of  diameter  observed,  IT  mm. 
and  27  mm.  Height  of  internodals  rather  more  than  one-third  their  diameter  in 
adult  to  more  than  four-fifths  their  diameter  in  younger  stages ;  or  diameter  taken 
as  100,  height  is  from  34  to  83  (average  57).  Side-faces  smooth,  straight,  slightly 
convex,  or  slightly  concave,  and  sometimes  with  incipient  radial  pores  ;  interradial 
angles  of  epizygal  swollen  into  rounded  ridges,  which  rise  towards  the  syzygy  and 
thence  die  away  into  the  hypozygal.  Suture-line  flush  or  slightly  raised,  crenelate 
all  round,  except  at  syzygies.  Internodals  usually  5,  may  be  4. 

Joint-faces.  Normal :  lumen  minute,  subcircular  to  pentagonal ;  central  area 
very  slightly  raised,  vermicular,  reaching  perradial  crenellae,  but  not  merging  in 
them,  occasionally  indistinguishable,  especially  in  smaller  specimens ;  petal-floors 
flush,  pyriform,  with  straight  sides  and  semicircular  ends ;  radial  ridge-groups  of 
one  or  two  pairs,  of  which  the  adcentral  pair  may  fuse  into  a  relatively  conspicuous 
radially  directed  ridge,  while  the  components  of  the  acentral  pair  either  meet  at  an 
angle  or  are  themselves  fused  with  the  ridge ;  peripheral  crenellae  4  to  7  in  a  petal, 
according  to  size,  usually  5,  regularly  arranged  and  differing  but  slightly  in  length, 
clean-cut  and  distinct.  Syzygial :  scarcely  a  trace  of  crenellae ;  convexities  and 
concavities  of  the  usual  type,  except  that  the  hypozygal  is  often  slightly  concave 
interradially. 

Cirrus-facet  at  the  truncated  end  of  a  subconical  depression,  which  lies  in  the 
lower  two-thirds  of  the  epizygal  and  cuts  into  the  hypozygal  slightly ;  it  is  very 
slightly  elliptical  with  a  faint  rim  and  broad  fulcrum.  Distal  face  of  cirral  1  flush 
with  columnar  side-face,  slightly  transversely  elliptical ;  rim  distinct,  may  be  doubled 
at  upper  margin ;  muscle-fields  excavate ;  fulcrum  just  above  centre,  separate  from 
rim,  and  tapering  to  centre,  where  the  lumen  lies  below  it. 

Material.  —  This  is  the  commonest  species  at  Cserhät  (Leitnerhof),  there  being 
no  less  than  473  stem-fragments  from  that  locality.  There  are  also  referred  here  22 
stem- fragments  from  Veszprem,  Giricses  Domb,  lower  stratified  limestone,  and  one 
doubtful  crushed  fragment,  consisting  of  three  columnals,  from  bed  e  of  cutting  VI  on 
the  Veszprem- Jutas  railway.  All  these  are  of  Cassian  age. 

The  description  and  measurements  are  based  on  49  specimens  selected  from 
the  Cserhät  lot  to  represent  the  different  diameters ;  and  from  these  11,  lettered  a 
to  l ,  have  been  chosen  for  figuring.  No  single  specimen  shows  all  the  diagnostic 
characters,  but  d  is  hereby  selected  as  holotype. 

Description  of  Specimens.  —  The  following  measurements  in  millimetres 
are  based  on  averages  of  the  columnals : 
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The  average  of  22  specimens,  with  diameter  taken  as  100,  gives  the  height 
of  an  internodal  as  57,  the  mean  between  the  extremes  being  58'5. 

The  internodes  are  short ;  out  of  16  specimens  taken  at  random  6  had  four 
internodals,  and  10  had  five,  the  hypozygal  being  reckoned  in  each  case.  Fracture 
at  the  syzygy  is  fairly  frequent,  but  there  are  some  cases  in  which  the  syzygy 
remains  unbroken,  with  its  suture-line  scarcely  discernible  (fig.  82),  while  on  the 
other  hand  there  are  many  isolated  columnals. 

There  is  very  little  difference  in  size  between  the  internodals ;  but  the  hypozygal 
in  usually  the  shortest. 

The  swelling  of  the  epizygals,  though  manifest  to  the  naked  eye  (fig.  80), 
results  in  a  very  slight  increase  of  diameter,  since  it  is  partly  compensated  by  the 
inuch  greater  radial  excavation  of  these  columnals.  Thus,  in  a  fragment  with  an 
internodal  diameter  of  2'7  mm.,  the  diameter  at  the  syzygy  is  only  2'75  mm.,  an 
increase  of  less  than  2  per  cent. 

The  sculpture  of  the  normal  joint-faces  (figs.  77 — 80)  is  clear-cut,  and  the 
crenellae  surround  the  petal  regularly,  with  little  Variation  in  size ;  the  interradial 
peripherals  are  as  usual  the  shortest,  while  the  adradial  peripherals  are  the  longest, 
and  are  parallel  to  those  of  the  radial  ridge-groups.  The  following  are  measurements 
of  a  normal  columnal  in  millimetres :  diameter,  2*0 ;  IR,  1*2:  r,  0'8;  from  centre 
to  end  of  petal-floor,  0'85  ;  longest  crenella,  0‘4 ;  shortest  crenella,  0-2  or  less :  width 
of  crenella,  O'l.  The  crenellae  may  widen,  almost  imperceptibly,  towards  their  outer 
ends,  but  are  not  confluent. 

The  epizygal  face  (figs.  81,  88)  is  raised  radially  and  is  concave  interradially. 
The  appearance  varies  in  intensity,  and  also  with  the  extent  of  the  lobation  ;  but 
no  essential  difference  arises.  The  hypozygal  face  (figs.  84,  87)  is  as  a  rule  somewhat 
flatter  than  that  of  the  epizygal ;  sometimes  the  petal-floors  are  raised  as  usual  in 
the  genus,  but  they  are  often  slightly  concave. 

Although  the  depressions  for  the  cirri  cut  slightly  into  the  hypozygal,  the 
cirrus-facet  itself  is  wholly  in  the  epizygal  (figs.  82,  83,  85,  86,  89).  The  position 
of  the  lurnen  has  not  been  made  out.  On  the  distal  face  of  cirral  1 ,  the  dice-box- 
shaped  fulcrum,  with  the  lumen  below  it,  appears  to  be  characteristic.  The  following 
are  measurements  of  a  normal  example  in  millimetres :  diameter  of  epizygal,  2‘7  ; 
width  of  side,  1'9;  transverse  diameter  of  facet,  0'8 ;  vertical  diameter  of  facet, 
07  ;  length  of  fulcrum,  04.  There  is  no  trace  of  further  cirrals. 

Relations  of  the  Species.  —  In  side-view  it  is  not  easy  to  distinguish 
the  larger  specimens  from  I.  ccindeldbrum.  The  relative  height  of  the  columnals, 
when  all  are  considered,  is  greater  than  that  of  any  other  species  from  this  district ; 
but  size  for  size  it  about  equals  that  in  I.  candelabrum .  There  are,  however,  too 
many  differences  between  the  two  species  to  allow  one  to  suppose  that  I.  scipio  is 
merely  the  young  of  I.  candelabrum.  The  swelling  of  the  epizygals  is  inore  marked 
and  approaches  that  of  I.  sceptrum,  from  which  it  is  distinguished  by  the  many 
features  subsequently  detailed.  The  vermicular  area,  the  radially  directed  adcentral 
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perradial  crenellae,  and  the  whole  rosette  are  quite  distinct  from  those  of  7. 
candelabrum. 

The  appearance  of  the  smooth,  high  internodals,  surmounted  by  the  svvollen 
and  indented  nodal,  has  suggested  the  trivial  name,  from  scipio,  a  truncheon  or 
baton  of  Office. 

A  patina,  doubtfully  referred  to  7.  scipio,  is’  described  infra  (p.  56). 


Isocrinus  sceptrum  n.  sp. 

(Plate  IV,  figs.  90—101.) 

D  i  a  g  n  o  s  i  s.  —  Transverse  section  slightly  quinquelobate  at  intervals,  but  may 
approach  subpentagonal  or  even  subcircular ;  more  stellate  at  syzygies.  Extremes  of 
diameter  observed,  PO  mm.  and  2‘8  mm.  Diameter  of  internodals  taken  as  100, 
height  varies  from  80  to  30,  the  average  of  22  specimens  being  46'5.  Nodals  slightly 
higher  than  internodals,  and  hypozygals  about  3/i  height  of  adjoining  internodals. 
Side-faces  concave,  especially  radially,  but  sometimes  raised  again  at  half  the  height, 
usually  only  in  the  radial  hollows,  and  so  tending  to  scalariform.  Radial  hollow  of 
epizygals  sharper  and  deeper,  interradial  angles  projecting  as  narrow  rounded  ridges, 
arcuate  in  side-view,  not  extending  over  hypozygals,  which,  however,  are  slightly 
excavate  radially.  Suture-line  raised,  crenelate  all  round,  sometimes  beaded.  Internodals 
5  to  8,  usually  6. 

Joint-faces.  Normal :  lumen  minute,  subcircular  or  subpentagonal ;  central  area 
slightly  raised,  vermicular,  reaching  perradial  crenellae  but  not  merging  in  them ; 
petal-floors  fiush,  pyriform,  with  straight  sides  and  regularly  arched  ends ;  radial 
ridge-groups  frequently  only  one  pair,  at  an  angle  of  60°,  enclosing  a  slight  hollow; 
adcentrally  may  be  added  a  single  transverse  ridge,  which  in  small  specimens  may 
alone  be  present ;  acentrally  in  large  specimens  may  be  added  another  pair  at  an 
angle  of  60°;  peripheral  crenellae  3  to  7  in  a  petal,  according  to  size,  regularly 
arranged,  and  differing  but  little  in  length,  short,  stout,  clear-cut,  and  distinct.  Epizygal: 
markedly  quinquelobate,  approaching  stellate,  with  the  interradial  ribs  of  the  side- 
face  appearing  as  points  to  the  Star  but  not  entering  the  joint-face ;  petal-floors 
smoothly  and  gently  excavate,  meeting  in  radial  ridges;  no  perradial  or  adradial 
crenellae;  peripheral  crenellae  short  and  low,  but  often  distinct,  number  7  or  8  in 
a  petal.  Hypozygal :  surface  almost  smooth  and  plane,  with  very  slight  radial 
depressions,  and  the  barest  traces  of  crenellae. 

Cirrus-facet  fiush  or  slightly  raised,  in  lower  half  of  epizygal,  reaching  nearly 
to  its  lower  margin ;  transversely  elliptical ;  rim  distinct ;  lumen  central,  sometimes 
with  rim ;  fulcrum  as  two  tubercles,  above  transverse  diameter,  sometimes  elongated 
at  an  angle  of  60°  thereto  and  converging  upwards. 

Material.  —  Stem-fragments  of  this  species  have  been  received  in  greater 
abundance  than  any  other,  whether  it  be  that  a  colony  was  chanced  upon  or  that 
it  really  is  the  commonest  crinoid  of  the  Veszprem  district.  Nearly  all  come  from 
Cutting  VI  on  the  Veszprem-Jutas  railway.  Of  these  about  7855  specimens  were 
labelled  as  from  bed  e  4,  and  eight  of  them  as  from  bed  e  without  distinguishing 
numeral.  Four  specimens  were  subsequently  sent  by  Professor  Laczkö  from  Veszprem- 
Vamu,  Csösz  Domb,  and  one  from  Veszprem,  Giricses  Domb,  lower  stratified  limestone. 
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The  10  normal  specimens  figured  (figs.  90 — 100)  are  all  from  bed  e  4  of  Cutting 
VI,  and  the  original  of  fig.  94  is  taken  as  holotype. 

All  are  of  Cassian  age. 

Description  of  Specimens.  —  The  following  measurements  in  milli- 
metres  are  based  on  averages  of  the  columnals : 
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The  sculpture  of  the  side-face  (figs.  94,  95)  is  neat  and  very  characteristic. 
The  fine  sutural  ridge  often  bends  in  and  out  with  the  crenellae,  and  so  tends 
to  produce  a  double  rovv  of  beads.  The  most  pronounced  feature,  however,  is  the 
raising  of  the  interradial  angles  of  the  epizygal  as  narrow  rounded  ridges,  which 
project  in  a  bow-like  curve  well  beyond  the  general  level  of  the  column ;  between 
them  is  the  broad,  deep,  and  sharply  marked  radial  excavation,  in  which  is  set 
the  distinct  and  slightly  raised  cirrus-facet  (cf.  figs.  97,  98).  An  intersyzygium,  held 
with  the  epizygal  uppermost,  reminds  one  of  a  jewelled  staff  surmounted  by  a  regal 
crown.  Thus  the  trivial  name  sceptrum  conveys  not  merely  this  idea,  but  also  the 
idea  of  superiority  over  the  truncheon  —  scipio. 

The  extent  of  the  nodal  swelling  appears  from  these  measurements  in  milli- 
metres : 


Diameter  of  internodal  .  . 

.  .  D6 

1-5 

Diameter  of  nodal .... 

.  .  D8 

17 

Height  of  internodal  .  .  . 

.  .  072 

0-86 

Height  of  nodal  .... 

.  .  09 

0-95 

The  increased  radial  excavation  also  affects  the  hypozygals,  but  to  a  far  less 
extent,  while  they  show  no  trace  of  the  interradial  ridges. 

Out  of  13  fragments  taken  at  random,  3  have  5  internodals,  6  have  6,3  have 
7,  and  one  has  8.  The  fragments  are  broken  at  every  syzygy,  but  many  are  broken 
elsewhere;  there  are  many  without  either  epizygal  or  hypozygal. 

Joint-faces.  —  Normal  (figs.  91 — 93) :  the  longest  crenellae  are  the  adradial  peri- 
pheral,  which,  in  large  specimens,  may  become  perradial.  The  crenellae  scarcely 
widen  towards  their  outer  ends.  The  following  measurements  in  millimetres  are  from 
a  normal  internodal:  diameter,  2'3 ;  length  of  IR,  T2  ;  length  of  r,  1  ;  from  centre 
to  end  of  petal-floor,  09 ;  length  of  shortest  crenella,  0'2 ;  length  of  longest  crenella, 
04  ;  widthjof  crenella,  0075.  Syzygial  (figs.  97 — 100):  the  increased  number  of 
peripheral  crenellae  at  the  syzygy  is  due  to  the  greater  radial  excavation ;  the  whole 
syzygial  suture-line  is  crenelate. 
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The  position  of  the  cirrus-facet  on  the  deep  radial  excavation  seems  to  have 
done  away  with  the  need  for  any  special  excavation  of  its  own.  The  articular  sur- 
face  (hg.  96)  is  therefore  comparable  with  the  distal  face  of  cirral  1,  in  such  species 
as  have  that  cirral  deeply  sunk.  No  cirrals  are  preserved.  The  following  measure- 
ments  in  millimetres  are  from  characteristic  nodals : 


Diameter  of  nodal . 

.  2'2 

1-9 

P8 

Width  of  its  side . 

.  P3 

P15 

1-3 

Transverse  diameter  of  facet  .  . 

.  0-9 

0'6 

075 

Vertical  diameter  of  facet  .  .  . 

.  0-5 

0'4 

0-45 

Abnormal  specimen,  —  (PI.  IV,  fig.  101.)  One  of  the  eight  fragments  from 
bed  e  of  Cutting  VI  on  the  Veszprem-Jutas  Railway  consists  of  one  complete  inter¬ 
nodal  and  the  greater  part  of  another.  It  presents  several  peculiarities.  Transverse 
section  strongly  quinquelobate,  almost  stellate.  Diameter  and  height,  both  T4  mm., 
this  ratio  being  quite  exceptional  in  Isocrinus.  Side-faces  slightly  depressed  on  the 
interradial  angles  at  half  the  height,  suggesting  fusion,  or  possibly  incomplete  Sepa¬ 
ration,  of  two  columnals.  Suture-line  crenelate  all  round,  but  there  are  radial  pores. 
Normal  joint-face  (subsequently  broken)  though  rather  worn  showed  a  pattern  gene- 
rally  similar  to  the  norm,  with  at  least  eight  peripheral  crenellae  in  each  petal ; 
but  a  radial  canal  passed  from  each  pore  to  a  rim  round  the  lumen,  so  that  the 
adradial  crenellae  did  not  form  gables.  Possibly  the  specimen  came  from  the 
proximal  region  of  a  stem.  Among  the  normal  specimens  there  is  only  one  face  so 
stellate,  and  that  one  is  epizygal. 

Relations  of  the  Species.  —  The  abundance  of  material  enables  one  to 
found  this  species  with  considerably  more  confidence  than  some.  It  is  besides 
remarkably  well  characterised.  No  doubt  it  is  closely  related  to  Isocrinus  scipio, 
and  it  is  possible  that  here  and  there  a  worn  or  ill-preserved  specimen  may  have 
been  confused.  The  measurements  of  the  two  species  appear  much  the  same ;  but, 
taking  a  large  series,  one  notes  that  in  I.  sceptrum  the  relative  height  of  the 
internodals  is  less,  while  the  epizygals  are  higher  than  the  internodals,  and  the 
hypozygals  lower,  more  constantly  and  to  a  greater  degree  than  is  the  case  in 
I.  scipio.  While  five  is  the  maximum  number  of  internodals  observed  in  I.  scipio, 
dt  is  the  minimum  in  I.  sceptrum.  The  syzygial  union  appears  to  have  been  firmer 
in  I.  scipio.  The  joint-faces  of  the  two  species  are  very  similar,  but  the  radial 
direction  of  the  adcentral  perradial  crenella  has  not  been  observed  in  I.  sceptrum, 
and  the  crenelation  of  the  syzygies  is  less.  All  these  are  small  points,  but  not 
without  significance.  It  is  however,  in  the  sculpture  of  the  side-faces  that  the  differ- 
ences  are  most  obvious,  and  especially  in  the  nodals.  The  interradial  ridges  of 
these  ossicles  are  finer  and  more  pronounced  in  I.  sceptrum,  while  they  do  not 
pass  on  to  the  hypozygals  as  in  I.  scipio.  The  cirrus-facets  also  are  different. 

Considering  the  species  without  reference  to  the  localities  and  beds  from  which 
the  specimens  have  been  obtained,  one  would  regard  I.  sceptrum  as  descended 
from  I.  scipio,  and  as  more  specialised  than  it.  I.  scipio  seems  to  be  more  advanced 
than  I.  candelabrum,  which  I  am  inclined  to  consider  as  the  most  primitive  of  the 
true  Isocrini  from  this  district.  All  three  species,  however,  are  found  on  the  same 
horizon. 
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Isocrinus  Hercuniae  *  n.  sp. 

(Plate  IV.  figs.  103—112,  Plate  V.,  figs.  113—117.) 

Diagnosis.  —  Transverse  section  varies  from  pentagonal,  through  stellate 
and  concavistellate,  to  quinquelobate  with  shallow  re-entrant  angles ;  the  lobation  is 
greater  in  columnals  just  above  the  nodes ;  in  a  few  the  section  departs  from  concavi¬ 
stellate  by  a  slight  radial  convexity.  Diameter  observed  to  ränge  from  2‘5  mm.  to 
7'2  mm.  Diameter  being  taken  as  100,  height  of  internodals  is  from  32  to  13;  mean 
of  extremes  22  5 ;  average  of  20  specimens,  21.  Nodals  nearly  half  as  high  again 
as  internodals,  and  hypozygals  slightly  higher  than  adjacent  internodals.  Side-faces 
smooth,  slightly  convex  or,  in  basaltiform  columns,  almost  straight ;  nodals  not 
swollen.  Suture-lines  depressed,  especially  in  re-entrant  angles,  where  is  a  cavity ; 
crenelate  only  at  interradial  angles,  and  that  obscurely.  Internodes  long  (as  many 
as  14  internodals  observed). 

Joint-faces.  Normal:  lumen  minute,  subcircular;  central  area  raised,  usually 
smooth,  merging  into  perradial  crenellae ;  petal-floors  sunk,  smooth  or  granulate, 
lozenge-shaped  to  lanceolate,  with  short  diameter  at  half  the  distance  or  nearer  the 
centre ;  radial  ridge-groups  vary  from  crenellae,  which  inosculate  or  meet  gablewise, 
to  granules,  which  become  regulär  and  may  fuse  into  two  ridges  radially  disposed, 
or  into  a  series  of  ridges  at  right  angles  to  the  radius,  or  into  reversed  gables ; 
peripheral  crenellae  vary  in  length  inversely  as  the  radial  excavation,  Vary  in  number 
from  6  to  15  according  to  size  of  columnal  and  depth  of  radial  excavation,  sub- 
confluent,  diverge  from  interradius  either  parallel  or  fan-wise ;  a  marginal  rebate 
broadening  into  a  radial  triangle  with  obtuse  apical  angles  and  with  base  often 
raised  perradially  into  a  lip.  Syzygial :  as  usually  seen,  resemble  normal  joint-faces 
with  the  sculpture  less  accentuated ;  but  in  some  (perhaps  all  if  well  preserved) 
the  original  sculpture  is  overlaid  by  a  fresh  series  of  very  fine  crenellae  all  round 
each  petal ;  epizygal  radial  triangle  reduced  or  absent,  petal-floors  sunk  as  usual ; 
hypozygal  petal-floors  gently  swollen. 

Cirrus-facet  occupies  whole  height  of  nodal,  sometimes  indenting  hypozygal 
and  supranodal,  about  fiush,  directed  very  slightly  upwards ;  transversely  elliptical 
with  well-defined  rim,  tending  to  be  flattened  below  and  somewhat  compressed 
at  ends ;  fulcrum  well  above  centre,  swollen  at  ends  and  around  lumen,  and 
sometimes  grooved. 

Material.  —  This  species  is  abundant  and  widely  dispersed  within  the  Veszprem 
district.  The  greater  part  of  the  material,  over  400  stem-fragments,  with  some 
pieces  in  matrix,  contes  from  the  quarry  near  Cutting  I  on  the  Veszprem- Jutas 
Railway.  The  14  specimens  figured,  lettered  a — o,  are  all  from  this  locality.  There 
are  also  8  fragments,  of  which  the  bed  is  not  stated,  from  Cutting  I ;  2  fragments 
from  bed  e,  Cutting  I ;  and  47  fragments  from  Jeruzsälemhegy.  From  Cserhät 
(Leitnerhof)  there  coine  a  nodal,  with  three  of  its  cirrus-facets  worn  off,  and  two 
internodals,  apparently  rolled ;  but  these  specimens  are  doubtful.  One  ill-preserved 
columnal  occurs  in  a  small  piece  of  limestone  from  Kökepalja  near  Veszprem, 
Cutting  VII,  bed  d  1,  while  a  similar  specimen  is  labelled  «Veszprem,  Lanczi». 
Specimen  a  (figs.  102,  103),  from  the  quarry  near  Cutting  I,  is  taken  as  holotype. 


*  Hercunia.  the  ancient  name  of  Bakony. 
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The  beds  at  the  first  three  localities  are  of  Raiblian  age,  Those  at  Cserhät 
are  Cassian,  a  fact  which  throws  further  doubt  on  the  identity  of  the  speciemens 
from  there.  I  have  no  further  evidence  as  to  the  age  of  the  beds  at  Kökepalja 
and  Länczi. 

Description  of  the  Specimens.  —  Although  Isocrinus  Hercuniae  is 
clearly  characterised,  yet  the  very  multiplicity  of  characters,  combined  with  their 
wide  Variation,  has  rendered  it  difficult  to  combine  lucidity  with  brevity  in  the  above 
diagnosis.  It  is  therefore  advisable  to  repeat  the  Statements  in  the  following  full 
description. 

Transverse  section  (fig.  117)  may  be  a  pentagon,  a  star,  a  slightly  excavate 
star,  a  rounded  star,  or  a  slightly  marked  pentapetalon.  The  excavation  and  the 
rounding  of  the  angles  are  greater  in  columnals  just  above  the  nodes ;  excavation 
may  also  have  been  greater  in  the  proximal  region  of  the  stem ;  but  some  columns 
as  a  whole  may  have  been  more  excavate  than  others,  for  the  extent  of  excavation 
and  lobation  do  not  seem  to  vary  with  the  diameter  of  the  columnals.  In  a  few 
cases  the  concavity  of  the  sides,  in  what  would  otherwise  have  been  a  slightly 
excavate  star,  is  interrupted  by  a  slight  radial  elevation  (fig.  104). 

One  stellate  fragment,  of  four  columnals,  is  regularly  hexagonal.*  (PI.  IV, 
figs.  106,  107). 

The  following  measurements  in  millimetres  are  taken  from  normal  internodals: 


Diameter . 

.  2-5 

2-8 

2-8 

3-3 

3'5 

3-5 

3‘8 

3-8 

4'2 

4-3 

Height . 

.  0'8 

0‘9 

0"65 

0'8 

PO 

0*7 

PO 

.0-9 

0'9 

Pl 

Diam.  =  100,  height  = 

32 

32 

23 

24 

28 

20 

26 

23 

21 

25 

Diameter . 

.  4-3 

4-5 

4-5 

47 

5-2 

5-3 

5-4 

6-1 

6-6 

6-7 

Height . 

.  07 

0-8 

0*7 

0-96 

0'9 

0-9 

PO 

PO 

1‘2 

0-9 

Diam.  =  100,  height  = 

16 

17 

15 

20 

17 

17 

18 

16 

18 

13 

The  following  are 

measurements 

of  nodals 

in  millimetres : 

Diameter . 

3-9 

4-5 

4’6 

4’9 

5.3 

5-4 

5-7 

6-2 

7'2 

Height . 

l’O 

1-3 

1-2 

P2 

1-4 

P3 

P5 

P5 

1'5 

Diam.  —  100,  height  = 

25-6 

28 

26 

24 

26 

24 

26 

24 

20 

*  This  is  a  very  rare  occurrence.  P.  H.  Carpenter  (Challenger  Report,  Stalked  Crinoids,  p.  38) 
says  :  «In  all  the  Pentacrinidae  there  are  invariably  five  rays.  I  have  never  met  with  any  exception  to 
this  rule».  In  an  Appendix  on  «Sudden  Deviations  from  Normal  Symmetry,  chiefly  in  ,Neocrinoidea‘,» 
{Quart.  Journ.  Geol.  Soc.  XLV,  p.  168;  Feb.  1889),  I  was  able  to  quote  five  examples  of  deviation 
from  pentamerism  in  Isocrinus  and  two  in  Balanocrinus  ;  but  all  these  were  four-rayed.  Tetramerous 
stem-fragments  of  Isocrinus  have  also  been  figured  by  M.  R.  Rosinus  (Tentaminis  de  Lithozois  ac 
Lithophytis,  Tab.  V,  Classis  H,  ff.  1 — 4;  1719),  by  J.  Parkinson  (Organic  Remains,  II,  pl.  XIII,  f.  59 
1808),  and  in  I.  tuberculatus  by  E.  F.  Honnorat  («Note  sur  le  Pcntacrinus  tuberculatus .»  Bull.  Soc. 
Sei.  lit.  Basses  Alpes,  pl.  fig.  11;  1883).  The  two  stems  of  Isocrinus  jurensis  with  six  lobes,  fighred 
by  P.  de  Loriol,  (Paleont.  Francaise,  Crinoides  Jurassiques,  pl  CXLIV,  ff.  7  &  10;  1886)  are  not 
regularly  hexamerous.  Bateson,  in  his  «Materials  for  the  study  of  Variation»  (p.  436;  1894)  was 
unable  to  add  any  instances.  Lissajous  {Bull.  Soc.  Hist.  Nat.  Macon,  Nos.  16,  17,  p.  22  ;  1900)  has 
described  a  stem-fragment  of  Balanocrinus  subteres  with  six  petals  on  the  joint-face,  but  four  cirri  at 
the  node.  Honnorat  (loc.  cit.,  ff.  12,  13,  14)  has  figured  one  irregularly  heptagonal,  and  two  almost 
regulär  hexagonal  columnars  of  I.  tuberculatus ;  he  mentions  five  hexagonal,  of  which  he  describes 
three  as  «geometriquement  reguliere».  These  last  are  the  only  cases  of  regulär  hexamerism  in  Isocrinus 
that  have  come  to  my  knowledge,  with  the  exception  of  the  specimen  of  I.  Hercurvae  here  figured. 

Resultate  der  wissenschaftl.  Erforschung  d.  Balatonsees.  I.  Bd.  1  T  Pal.  Anh. 
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The  following  are  measurements  of  hypozygals  in  millimetres : 


Diameter . 

3'2 

4-1 

4'5 

5-4 

57 

6’0 

6-6 

Height . 

0'9 

0-8 

0-9 

1-1 

17 

17 

17 

Diam.  =  100,  height  =  . 

28 

19 

20 

20 

19 

18 

16 

Taking  the  diameter  as  100,  the  average  height  of  an  internodal,  as  deduced 
from  20  specimens,  is  21.  But  if  the  adults,  with  diameter  from  4'5  to  67 
mm.,  be  considered  apart,  then  the  average  height,  as  deduced  from  9  specimens, 
is  167.  The  average  height  of  adult  nodals,  as  deduced  from  8  specimens  of 
corresponding  size,  is  2475,  while  the  average  height  of  5  hypozygals  of 
corresponding  size  is  18'6.  It  follows  from  the  above  measurements  that  relative 
height  decreases  with  age  at  about  the  same  rate  in  normal  columnals  and  hypo¬ 
zygals,  but  less  rapidly  in  the  case  of  nodals.  The  relative  height  of  the  nodals  is 
nearly  3/2  that  of  normal  columnals ;  thus,  taking  an  individual  specimen,  a  nodal 
of  height  1’3  mm.  is  adjacent  to  internodals  of  0'94  mm  average  height.  The 
hypozygals  are  a  little  higher  than  ordinary  internodals  of  corresponding  diameter. 

The  Variation  in  height  of  adjacent  normal  internodals  is  slight;  occasionally 
they  may  differ  as  much  as  0'9  and  l'l  mm.  Regular  alternation  cannot  as  a  rule 
be  detected,  possibly  because  the  fragments  are  not  long  enough,  all  being  under 
1 1  ossicles  in  length,  except  one,  whereas  the  complete  intersyzygia  must  have 
been  much  longer  The  one  exception  consists  of  15  columnals,  beginning  with  an 
epizygal,  but  not  reaching  the  hypozygal ;  counting  from,  but  not  including,  the 
epizygal,  every  fourth  internodal  is  slightly  higher  than  the  rest,  while  the  first  and 
third  appear  in  each  case  to  be  very  slightly  lower  than  the  second ;  thus  there 
are  four  Orders  of  columnals,  the  nodals  being  order  I.  The  evidence  for  the  length 
of  the  internodes  is  indirect,  since  no  complete  intersyzygium  has  been  found.  But 
the  fact  that  fragments  of  15,  11,  and  fewer  columnals  occur  with  no  more  than 
one  nodal,  shows  that  they  must  have  had  a  length  exceeding  those  numbers. 
This  is  confirmed  by  the  relative  rarity  of  epizygals  and  hypozygals ;  thus  the 
bulk  of  the  material  from  the  most  prolific  locality  consists  of : 

Fragments  of  all  sizes  without  epizygals  or  hypozygals  302 

»  »  »  »  with  epizygals . 42 

»  »  »  »  with  hypozygals . 32 _ 

Total  .  .  376 

Side-faces  smooth,  usually  slightly  convex,  but  almost  straight  in  some  stellate 
and  pentagonal  forms.  There  is  no  tendency  for  a  median  ridge  to  be  developed. 
Nodals  not  swollen. 

Suture-lines  depressed,  with  a  distinct  cavity  in  the  re-entrant  angles ;  but 
the  sutural  edges  bounding  this  are  not  quite  regulär,  there  being  frequently  a 
marginal  swelling  which  tends  to  divide  the  cavity  into  two.  Crenelation  of  the 
suture-line  is  most  clearly  seen  in  concavi-stellate  forms,  but  even  here  it  is  some- 
what  obscured  by  the  depression  and  by  the  partial  confluence  of  the  crenellae ;  in 
other  forms  it  is  seen  only  at  the  interradial  angles,  and  then  but  obscurely. 

Joint-faces.  —  Normal  (figs.  103,  111):  Lumen  minute,  subcircular.  Central  area 
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raised,  usually  smooth,  narrow,  but  merging  insensibly  into  the  radial  ridge-groups. 
Petal-floors  sharply  depressed,  smooth,  or  rarelv  granulate  and  that  chiefly  at  their 
outer  ends.  usually  lozenge-shaped,  the  short  diameter  of  the  lozenge  bisecting  the 
floor  equally  only  in  pentagonal  ossicles,  but  approaching  the  lumen  as  the  excav 
ation  of  the  re-entrant  angles  increases ;  the  lozenge  may  lose  its  lateral  angles  and 
so  become  lanceolate.  The  radial  ridge-groups  vary  considerably  in  structure,  but 
the  variations  form  a  connected  series,  though  it  may  be  doubted  vvhich  end  of 
the  series  is  the  more  primitive.  Thus,  in  some  joint-faces  they  consist  of  adradial 
crenellae,  similar  to,  and  continous  with,  the  peripheral  crenellae,  inosculating  at  an 
angle  with  those  of  the  adjacent  petal,  i.  e.  arranged  herring-bone  fashion ;  in  rare 
cases  a  few  may  meet  gable-fashion  ;  towards  the  lumen  these  crenellae  become 
smaller  and  less  regulär,  tili  they  appear  only  as  confused  anastomosing  granules ; 
there  has  been  found  no  specimen  in  which  definite  crenellae  continue  up  to  the 
central  area.  In  the  next  stage  a  greater  number  of  the  crenellae  have  passed  into 
the  irregulär  granulär  condition,  so  that  at  last  the  whole  ridge-group  may  be  merely 
a  raised  granulär  area,  with  the  granules  increasing  in  size  centrifugally.  In  what 
appears  to  be  the  next  stage,  the  granules  are  arranged  in  two  rows,  continuing 
the  lines  of  such  crenellae  as  persist  at  the  distal  end.  Finally  the  granules  of  each 
now  fuse,  so  that  the  ridge-group  now  consists  of  two  ridges  that  radiate  from 
the  central  area  and  may  either  diverge  or  lie  parallel.  As  variants  on  these  main 
stages,  the  radial  ridges  are  sometimes  broken  up  into  quite  regulär  granules  or 
small  crenellae,  which  usually  lie  at  right  angles  to  the  radius,  and  may  meet 
across  it,  as  in  Balanocrimis ;  or  they  may  even  point  towards  the  lumen,  and, 
meeting  thus,  form  reversed  gables.  The  peripheral  crenellae  follow  regularly  on  the 
normal  adradial  crenellae,  the  longest  of  all  the  crenellae  being,  as  usual,  those 
where  the  two  series  meet,  their  length  varying  inversely  as  the  excavation  of  the 
re-entrant  angle.  The  crenellae  of  each  petal  diverge  from  the  interradius,  sometimes 
fan-wise,  but  sometimes  almost  at  the  same  angle  so  that  those  of  each  side  are 
parallel.  The  number  of  peripheral  crenellae  in  a  petal  varies  from  6  or  7  in  a 
columnal  of  2‘5  mm.  diameter  to  14  or  15  in  columnars  of  5  mm.  to  7  mm. 
diameter.  The  number  also  increases,  at  the  expense  of  the  adradial  crenellae,  with 
the  excavation  of  the  re-entrant  angles.  The  crenellae  widen  at  their  outer  ends 
and  usually  run  together,  especially  at  the  bottom  of  the  intervening  grooves,  thus 
reducing  the  crenelation  of  the  suture-line. 

A  rebate  edge  may  completely  surround  the  joint-face,  but  broadens  at  the 
radii,  forming  radial  triangles.  The  base  of  these  is  often  excavate,  and  the  apica 
angle  always  obtuse.  The  basal  margin  may  be  raised,  especially  on  the  radius, 
into  a  ridge  or  lip ;  and  this  may  extend  inwards  as  a  radial  crest.  ln  one  specimen 
the  contrary  Variation  has  been  observed,  the  radial  region  of  the  triangle  being  still 
more  depressed. 

The  following  measurements  in  millimetres  are  from  an  internodal  of  average 
shape,  size,  and  development : 


Diameter . 5'3 

Length  of  interradius . 2‘8 

Length  of  radius  . . 2'2 

Distance  from  lumen  to  end  of  petal-floor . 2‘2 
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Length  of  shortest  crenella  . . 0‘4 

Length  of  longest  crenella  . 1*7 

Width  of  a  crenella . 0‘5 

Distance  from  lumen  to  apex  of  radial  triangle  .  .  .  0  7 
Distance  from  apex  to  base  of  radial  triangle  .  .  .  0‘15 


Syzygial  faces  (figs.  108 — 110,  112):  The  number  of  syzygial  columnals,  as 
already  explained,  is  relatively  few ;  and  of  these  again  only  a  small  proportion 
expose  the  syzygial  faces.  The  stems  appear  to  have  broken  with  equal  or  even 
greater  ease  at  the  joint  above  the  nodal,  while  there  are  not  a  few  cases  of  syzygial 
ossicles  united  to  each  other  but  separate  from  the  rest.  These  facts  suggest  that 
the  union  was  firm  and  not  brittle.  It  is  impossible  to  say  whether  there  was  any 
difference  in  structure  between  the  syzygials  still  united  and  those  that  have 
come  apart. 

Epizygals  (figs.  109,  110,  112).  In  most  cases  the  surface  is  worn,  and  merely 
suggests  a  normal  joint-face  with  all  its  features  less  accentuated :  one  can  trace 
the  peripheral  crenellae,  the  radial  ridge-groups,  and  the  depressed  petal-floors ;  the 
radial  triangle,  however,  appears  to  be  absent,  or  eise  present  only  as  the  end  of 
a  single  radial  ridge,  formed  by  the  concrescence  of  the  ridge-group.  Better 
preserved  specimens  show  a  more  complicated  structure.  There  are  traces  of  the 
original  crenellae  at  the  outer  ends  of  the  petals ;  but  they  appear  to  be  overlaid, 
or  in  part  replaced,  by  another  System  of  crenellae  very  much  finer.  These  fine 
crenellae  surround  the  petal-floor,  always  at  right  angles  to  its  border,  and  pass 
without  break  into  the  adradial  series,  which  form  two  rows  of  crenellae  alternating 
and  inosculating  along  the  radius,  to  which  they  are  at  right  angles.  Centrally  they 
merge  into  the  raised  area.  Five  of  these  crenellae  and  five  intervening  grooves  go 
to  half  a  millimetre,  i.  e.  the  width  of  one  crenella  is  0'05  mm.,  or  one-tenth  the 
width  of  a  normal  crenella.  In  these  specimens  the  radial  triangle  is  very  faintly 
indicated,  and  the  rebate  rim  does  not  pass  round  the  petals.  The  crenellae  there- 
fore  come  right  to  the  edge  of  the  suture,  but  their  extreme  fineness  renders  them 
imperceptible  on  the  side-face  of  an  unbroken  syzygy. 

Hypozygals  (fig.  108)  in  their  simplest  form  show  a  raised  margin  to  the  rosette, 
outside  which  are  the  radial  triangles  and  the  rebate  margin  The  petal-floors  are 
gently  swollen.  The  extent  to  which  the  crenellae  are  atrophied  varies  much:  sometimes 
they  are  merely  obscured;  sometimes  the  radial  ridge-groups  are  represented  by  slight 
ridges;  sometimes  the  only  traces  of  the  original  crenellae  and  granules  are  bands 
of  colour  lighter  than  the  petal-floors,  owing  to  the  larger  proportion  of  organic 
substance  in  these  latter.*  Well- preserved  specimens  show  a  new  series  of  fine 
crenellae  similar  to  those  of  the  epizygal  and  similarly  arranged :  they  bear  no 
relation  to  the  degree  of  atrophy  of  the  larger  crenellae,  but  both  may  be  present 
in  the  same  region. 

The  cirrus-facets  (figs.  114 — 116)  occupy  the  whole  height  of  the  nodal,  while 
indications  of  their  presence  may  sometimes  be  detected  on  the  supranodal  and 
hypozygal ;  they  are  directed  very  slightly  upwards.  Each  facet  is  transversely 
elliptical,  with  a  well-defined  rim,  which  however  always  tends  to  be  deformed  from 


*  See  Bather  «Crinoidea  of  Gotland.  I.»  Svensk.  V,et.-Ahad.  Handl  XXV,  No.  2.  p.  151;  1893. 
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a  true  ellipse  in  the  following  manner:  the  lower  margin  is  straight  and  parallel  to 
the  suture-line ;  the  upper  margin  retains  the  broad  elliptical  curve,  while  the  suture- 
line  above  it  rises  and,  as  it  were,  cuts  into  the  supranodal,  so  that  the  rim  of 
the  facet  here  assumes  the  position  which  between  other  columnars  is  occupied  by 
the  cavity ;  the  side  margins  form  short  curves,  the  chords  of  which  approach  as 
they  pass  downwards.  A  strong  fulcrum  runs  across  the  facet  well  above  the  centre, 
forming  the  chord  to  the  upper  curve  of  the  rim  ;  it  is  swollen  at  its  ends,  which 
are  quite  distinct  from  the  rim,  and  widens  slightly  around  the  lumen ;  it  often  has 
a  slight  median  groove.  The  facet,  measured  from  outside  its  rim,  occupies  nearly 
three-quarters  the  width  of  a  columnar  side.  Its  surface  is  curved  to  accord  with 
the  re-entrant  angle  of  the  columnar.  Since  this  angle  is  always  more  marked  in 
the  epizygal  than  in  the  hypozygal,  a  portion  of  the  latter  forms  a  wall  for  the 
facet,  and  may  occasionally  take  the  place  of  the  lower  straight  portion  of  the  rim. 
The  extent  to  which  the  facet  is  sunk  into  the  columnar  varies ;  usually  the  rim 
rises  straight  up  from  the  general  level,  but  sometimes  it  is  surrounded  by  a 
groove. 

The  following  measurements  of  the  cirrus-facet  in  millimetres  are  taken  from 
normal  adult  specimens: 


Diameter  of  nodal 

.  ...  6'4 

6-0 

5T 

5’4 

4-5 

Width  of  side  .  . 

.  .  .  .  3'9 

3-9 

3-5 

3'3 

2'7 

Width  of  facet  .  . 

.  .  .  .  2'8 

2-8 

2'6 

2’4 

2’0 

Height  of  facet .  . 

.  .  .  .  L5 

1-3 

1-3 

1-2 

1-1 

Cirrals :  In  only  one 

specimen  (f),  and 

on  only 

one  side 

of  it, 

is  a  fragment 

of  a  cirrus  preserved  (fig.  115).  This  consists  of  cirrals  1  and  2.  Their  transverse 
diameter  is  l-3  mm.;  their  vertical  diameter,  TO  mm.;  the  length  of  the  fragment 
is  0  5  mm.  The  distal  joint-face  of  cirral  2  is  worn ;  its  outline  is  more  regularly 
elliptical  than  that  of  the  columnar  cirrus-facet ;  a  faint  fulcrum  lies  in  its  upper 
half,  and  towards  it  slope  the  upper  and  lower  portions  of  the  surface ;  a  slight 
depression  near  the  margin  of  the  lower  half  produces  the  appearance  of  a  rim. 
The  upward  bend  of  the  cirrals  is  very  slight,  and  probably  not  more  than  can  be 
accounted  for  by  the  upward  slope  of  the  columnar  cirrus-facet. 

Relations  of  the  Species.  —  Differing,  as  it  does,  in  almost  every  feature 
possible  from  the  other  Isocrini  of  the  Veszprem  district,  I.  Hercuniae  could  not 
be  confused  with  any  of  them.  Among  other  Triassic  species  it  comes  nearest  to 
I.  propinquus  (Münster,)  and  in  fact  some  of  the  specimens  were  submitted  to  me 
with  that  name  already  attached.  Possibly  the  published  descriptions  and  figures  of 
I.  propinquus  would  justify  such  a  reference;  but  study  of  the  type-specimens 
and  of  the  abundant  material  of  that  species  preserved  in  the  museums  of  Munich, 
Vienna,  and  London  enables  me  to  state  the  following  characters  in  which  it  differs 
from  the  present  species. 

The  relative  height  of  the  internodals  in  I.  propinquus  is  about  two-thirds 
that  in  I.  Hercuniae,  the  average  of  19  specimens  being  14-26,  as  opposed  to  21 
in  the  latter,  and  the  extremes  noted  being  19  and  12  as  opposed  to  32  and  13, 
the  diameter  being  taken  as  100  in  each  case.  The  crenelation  of  the  suture-line 
is  more  distinct  at  the  interradial  angles  in  I.  propinquus.  Münster  and  Laube  state 
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distinctly  that  the  internodals  of  I.  propinquus  are  all  equal  in  height ;  were  this 
so,  it  would  be  another  point  of  difference ;  but  the  fact  is  that  the  alternation  in 
size  is  of  precisely  the  same  character  as  in  I.  Hercuniae.  The  apical  angle  of 
the  radial  triangle  is  always  obtuse  in  I.  Hercuniae,  but  in  I.  propmquus  it  is 
acute,  as  a  rule,  if  not  always.  The  secondary  series  of  fine  crenellae,  so  characteristic 
of  the  syzygial  faces  in  I.  Hercuniae,  has  not  been  observed  in  a  single  specimen 
of  I.  propinquus.  The  cirrus-facet  of  I.  propinquus,  in  so  far  as  it  departs  from 
an  elliptical  outline,  approaches  lenticular  (PI.  V,  fig.  119),  and  the  upper  rim  extends 
into  the  hypozygal,  which  often  takes  part  in  it. 

Some  of  the  forms  referred  by  various  authors  to  I.  propinquus,  in  my 
opinion  wrongly,  may  resemble  I.  Hercuniae  in  a  feature  here  and  there;  but  there 
are  many  other  points  in  which  they  differ. 

Thus,  in  the  collection  of  the  Geologische  Reichsanstalt  at  Vienna,  among 
Laube’s  Originals  of  I.  propinquus  is  a  small  stem-fragment  (PI.  V,  fig.  118)  which, 
to  judge  from  its  size  and  general  outline,  might  be  the  original  of  Laube’s  plate 
Villa,  fig.  1 7b ;  the  fact  that  its  details  are  quite  unlike  the  drawing  is  no  proof  to 
the  contrary.  It  consists  of  5  columnals,  of  which  the  fourth  from  the  top  is  an 
epizygal.  The  points  in  which  it  differs  from  the  normal  I.  propinquus  and  ap¬ 
proaches  I.  Hercuniae  are  these.  The  diameter  being  3  mm.  and  the  average  height 
of  the  internodals  0'7  mm.,  the  resulting  relative  height  of  the  latter,  23:100,  agrees 
with  that  of  similarly  sized  columns  of  I.  Hercuniae.  The  total  number  of  crenellae 
in  a  petal,  both  adradial  and  peripheral,  is  only  7  or  8,  fevver  than  in  either  I.  pro¬ 
pinquus  or  I.  Hercuniae.  The  radial  triangle,  though  distinct,  is  very  small  The 
cirrus-facet  does  not  extend  over  any  part  of  the  supranodal ;  its  outline  is  not 
lenticular  but  four-sided,  being  flattened  below,  less  so  above,  and  with  the  ends 
curved,  while  the  chords  of  the  curves  trend  upwards  and  inwards,  not  downwards 
and  inwards  as  in  I.  Hercuniae.  One  cirral  is  preserved ;  its  distal  joint-face  has 
an  inner  rim  below,  as  well  as  the  outer  one,  cutting  off  a  crescentic  area.  In  the 
Position  of  the  cirrus-facet,  and  of  its  fulcrum,  and  in  the  height  of  the  nodal, 
1  mm.,  this  specimen  agrees  with  either  I.  propinqnus  or  I.  Hercuniae.  Clearly  the 
specimen  is  not  a  normal  I.  propinquus ;  but  on  the  evidence  of  this  single  fragment, 
it  would  not  be  safe  to  say  that  I.  Hercuniae  occurred  at  St.  Cassian. 

The  single  stem-fragment  from  the  Pachycardien  Tuffe  of  the  Seiser  Alp  in 
the  Tyrol  referred  to  I.  propinquus  by  F.  Broili*  has  been  examined  by  me  in 
the  Palaeontological  Museum,  Munich,  and  found  to  present  the  following  features. 
The  suture-line  is  crenelate  in  the  re-entrant  angles.  The  height  of  the  internodals 
is  to  the  diameter  as  10  to  100,  that  of  internodals  of  I.  propinquus  of  equal  size 
being  13  or  14  to  100.  The  joint-face  drawn  is  that  of  a  hypozygal ;  it  shows  no 
radial  groove,  but  a  very  long  radial  triangle  separates  the  adradial  crenellae.  The 
specimen  therefore,  while  differing  from  the  true  I.  propinquus,  does  not  approach 
I.  Hercuniae. 

The  specimens  (PI.  V,  figs.  120 — 122)  from  the  Cardita-Oolite  of  Rammelsbach 
near  Seehaus,  figured  by  S.  von  Wöhrmann**  as  Pentacrinus  propinquus,  and  other 
specimens  from  the  Raibl  Beds  of  Naunspitze  near  Kufstein,  also  preserved  under 


*  Palaeoutographica,  L,  p.  151,  pl.  xvu,  f.  8;  Jan.  1904  (Author’s  copy  received  June,  1903). 

**  Jahrb.  d.  k.  k.  geol.  Reiclisanst.  Wien,  xxxix,  p.  191,  pl.  v,  f.  9  ;  1889. 
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that  name  in  the  Palaeontological  Museum,  Munich,  differ  from  both  I.  propinquus 
and  I.  Hercuniae  in  many  respects.  It  is  enough  to  mention  that  they  have  no  rim 
or  radial  triangle,  but  a  suture-line  therefore  crenelate  all  round ;  side-faces  concav.e 
or  concavo-convex  with  raised  suture-lines ;  a  regularly  elliptical  cirrus-facet,  not 
occupying  the  whole  height  of  the  nodal. 

Isocrinus  Hercuniae,  then,  appears  to  be  a  mutation  of  I.  propinquus, 
probably  originating  in  Raiblian  times  from  immigrants  of  that  species  into  the 
Bakony  area. 

These  two  species  I.  propinquus  and  I.  Hercuniae  are  of  interest  because, 
though  true  Isocrini,  they  possess  in  the  well-marked  radial  triangle  a  feature  that 
is  conspicuous  in  Pentacrinus  (s.  str.),  while  the  arrangement  of  the  radial  ridge- 
groups,  as  already  noted,  occasionally  approaches  that  found  in  Balanocrinus. 

Isocrinus  sp. 

Material.  —  A  fragment  of  reddish  rock  from  Väszoly,  Zalamegye,  Ägas- 
magas,  contains  numerous  white  fragments  of  a  Pentacrinine  stein.  It  is  labelled 
«Muschelkalk». 

Description  of  the  Specimens.  —  No  joint-faces  and  no  side-faces  are 
exposed,  but  there  are  a  few  transverse  sections,  varying  from  sub-pentagonal  to 
slightly  quinquelobate. 

Diameters :  2'3  mm.,  2*1  mm.,  1'6  mm.  Height  of  last  specimen,  1:0  mm. 

Diameter  of  lumen  about  0’2  mm. 

Relations  of  the  Specimens.  —  Of  the  species  described  in  this  memoir, 
Isocrinus  sceptrum  is  that  which  these  fragments  most  resemble. 


General  note  on  the  Pentaci  inine  columnals  from  Bakony 
It  is  somewhat  remarkable  that,  among  the  thousands  of  specimens  collected,  there 
should  be  scarcely  a  trace  of  anything  but  stem-fragments,  the  only  exceptions 
being  the  single  patina  and  the  single  brachial,  next  to  be  described.  Even  when 
the  fragments  have  been  still  in  the  matrix,  as  in  the  specimen  last  described, 
I  have  been  unable  to  detect  anything  but  columnals  and  occasional  cirrals.  From 
the  Quarry  near  Cutting  I  on  the  Veszprem-Jutas  Railway  there  are  several  fragments 
of  Isocrinus  Hercuniae  preserved  in  matrix.  These  show  that  the  rock  is  largely 
composed  of  the  remains  of  this  crinoid  ;  but  that  they  are  not  in  the  position 
in  which  the  animal  grew.  The  stems  are  all  in  short  pieces,  lying  in  different 
directions.  The  extraordinary  number  of  stem-fragments  of  Isocrinus  sceptrum 
suggests  that  they  also  were  found  in  disorder  close  together,  forming  a  large  pro 
portion  of  the  rock. 

The  probable  explanation  of  all  these  occurrences  is  that  the  death  of  the 
animals  was  followed  by  the  partial  decay  and  Separation  of  the  skeletons,  and 
that  the  fragments  were  then  sorted  out  according  to  relative  size  by  the  action  of 
currents.  Possibly  a  lenticle  or  pocket  almost  entirely  filled  with  brachials  of  one 
or  other  of  these  species  may  be  found  some  day ;  but,  since  those  fragments  are 
less  conspicuous,  such  a  bed  is  likely  to  be  overlooked.  We  now  proceed  to  the 
only  two  such  fragments  that  have  been  found. 
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Isocrinus ?  sp. 

(Plate  V.  figs.  123— 126 ) 

Material.  —  A  patina  from  Cserhät  (Leitnerhof).  Cassian  age. 
Description  of  Specimen.  —  This  consists  of  five  radials  and  five  basals. 
In  a  side-view  of  the  patina  (fig.  123)  the  basals  reach  upwards  to  more  than 
half  its  height.  They  are  rounded  and  swollen  so  as  to  project  very  slightly  beyond 
the  radials ;  the  most  prominent  part  of  each  basal  is  between  its  two  upper  angles. 
Below  they  curve  inwards  and  upwards,  forming  a  deeply  hollowed  base  (fig.  124), 
which  was  filled  with  matrix.  After  the  extraction  of  the  matrix  there  were  visible 
no  traces  of  infrabasals,  but  the  interbasal  sutures  were  seen  to  Stretch  right  up 
and,  apparently  though  not  quite  certainly,  as  far  as  the  radial  angles  of  a  small 
pentagonal  opening.  At  a  slight  distance  from  this  opening  the  basals  bend  a  little 
more  sharply,  thus  producing  a  faint  circular  depression,  perhaps  the  stem-facet, 
but  with  no  trace  of  striae. 

The  radials  are  swollen,  but  not  so  rounded  as  the  basals.  The  most  pro¬ 
minent  part,  or  umbo,  of  each  radial,  lies  between  the  two  lower  angles,  or  a  little 
below  that  level ;  from  here  the  plate  slopes  inwards  to  the  margin  of  the  facet, 
forming  a  rather  flatter  subtriangular  surface,  the  edges  of  which  run  from  the 
umbo  to  the  shoulders  of  the  radial,  which  is  rather  narrower  above  than  below. 
The  facet  then  bends  abruptly  inwards.  The  combined  facets  and  muscle-plates 
of  the  radials  form  an  approximately  horizontal  surface  at  the  top  of  the  patina, 
with  but  a  small  central  concavity.  The  details  of  this  surface  (fig.  125)  are  not 
very  clearly  seen,  since  the  specimen  has  been  somewhat  rolled  or  weathered.  The 
fulcral  ridge  faces  outwards,  with  a  nearly  straight  outer  or  dorsal  margin ;  it 
contains  an  oval  axial  canal  with  the  long  diameter  parallel  to  the  ridge.  The 
dorsal  ligament-fossa  is  a  smooth  depression.  From  the  middle  of  the  fulcral  ridge, 
at  a  little  distance  from  the  axial  canal,  a  slight  groove  extends  to  the  central 
cavity,  deepening  as  it  goes ;  it  is  bordered  on  each  side  by  a  very  slight  ridge, 
parallel  with  it.  Outside  these  ridges,  and  next  the  fulcral  ridge,  on  each  side,  is  a 
triangulär  depression,  presumably  for  the  interarticular  ligament.  On  this  assumption 
the  muscles  were  attached  to  the  more  adcentral  regions  of  the  facet  —  the  muscle- 
plates  ;  but  no  fossae  or  striae  are  distinguishable. 

Greatest  diameter  of  patina,  at  basal  and  radial  umbones  .  .  4'0  mm. 

Greatest  height  of  patina . 27  » 

Height  of  basals .  1‘9  to  24  » 

Width  of  basals . .  2'0  to  2'1  » 

Height  of  radials . circa  T4  » 

Width  of  radials  below .  circa  2-l  » 

Width  of  radials  above . circa  2'0  » 

Width  of  basal  excavation . l'O  » 

Relations  of  the  Specimen.  —  The  preceding  account  agrees  fully  with 
the  reference  of  the  patina  to  Isocrinus.  The  absence  of  infrabasals,  the  general 
shape,  and  the  details  of  the  upper  surface  preclude  a  reference  to  the  Encrinidae. 
The  absence  of  infrabasals  shows  that  the  specimen  does  not  belong  to  Dadocrinus, 
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Holocrinus,  or  Pentacrinus  (s.  str.).  Of  Triassic  Pentacrinidae  there  remain  only 
Isocrinus  and  Balanocrinus ;  and  since  the  former  is  common  at  Cserhät,  while 
the  latter  has  not  yet  been  recorded  from  this  district,  the  obvious  course  is  to 
refer  the  patina  to  Isocrinus. 

To  which,  if  any,  of  the  species  of  Isocrinus  recorded  from  the  neighbourhood 
it  may  belong,  it  is  impossible  to  say  certainly.  At  Cserhät  occur  I.  candelabrum, 
I.  scipio,  and  I.  Hercuniae  (?).  Of  these  the  first  and  last  are  too  large  except  in 
quite  young  specimens,  while  the  representatives  of  I.  Hercuniae  at  Cserhät  are 
few  and  doubtful.  I.  scipio  on  the  other  hand  is  by  far  the  commonest  species  at 
Cserhät,  and  its  diameter  agrees  better  with  the  diameter  of  the  stem-facet,  than 
does  that  of  any  other  species  except  I.  sceptrum.  There  is  also  a  sort  of  general 
resemblance  between  the  smooth  swollen  nodals  of  I.  scipio  and  the  plates  of  this 
patina.  Such  an  argument  may  not  carry  conviction ;  but  it  is  a  fact  that  the 
outward  appearance  and  Ornament  of  theca,  arms,  and  stem  of  any  species  are 
harmonious.  For  all  these  reasons  1  incline  to  regard  this  patina  as  belonging  to 
I.  scipio;  but,  as  already  admitted,  absolute  proof  is  impossible  with  the  material 
in  hand. 

....  f  t  '  ' 

To  whichever  species  this  patina  may  belong,  it  is  of  considerable  interest, 
not  merely  as  the  only  patina  of  any  crinoid  whatsoever  from  the  Trias  of  Bakony, 
but,  so  far  as  I  can  recall,  the  only  patina  of  Isocrinus  known  from  the  Trias. 
It  is  indeed  true  that  both  Münster  and  Laube  have  described  and  figured  a  fossil 
which  they  regard  as  the  patina  of  a  Pentacrinine,  the  former  referring  a  specimen 
with  doubt  to  his  Pentacrinus  suberenatus ,  the  latter  being  apparently  uncertain 
whether  to  call  his  specimen  P.  suberenatus  or  P.  laevigatus.  Both  these  species, 
however,  belong  to  Balanocrinus,  as  already  stated.  But,  apart  from  this,  examin- 
ation  of  the  original  specimens  and  of  a  number  of  similar  specimens  at  Munich 
and  Vienna  and  in  the  British  Museum  (registered  E  5299)  has  convinced  me  that 
the  fossil  is  not  a  patina  at  all  and  that  it  forms  no  part  of  a  Pentacrinid. 

The  undoubted  patina  now  before  us  is  therefore  the  only  evidence  available 
as  to  the  stage  of  evolution  of  the  cup  of  Isocrinus  in  Triassic  times.  It  is  note- 
worthy  that  the  species  had  already  attained  the  pseudo-monocyclic  (or  crypto-dicyclic) 
stage.  That  the  patina  does  not  belong  to  a  true  monocyclic  crinoid  is  proved 
by  the  radial  position  of  the  angles  of  the  pentagonal  opening  in  the  base.  The 
excavation  of  the  base  is  remarkable  and  by  no  means  characteristic  of  Isocrinus; 
it  reminds  one  of  the  base  of  Encrinus.  The  height  of  the  basals  and  their  appearance 
as  a  closed  circlet  in  side  view  are  characters  only  found  occasionally  in  Isocrinus 
and  then  always  regarded  as  primitive.  The  slight  contraction  of  the  patina  towards 
its  upper  margin  is  characteristic  of  Holocrinus,  but  not  of  Isocrinus .  The  flatness 
of  the  upper  surface  and  the  horizontal  extension  of  the  muscle-plates  remind  one 
of  the  Encrinidae  rather  than  the  Pentacrininae. 

In  short,  the  patina,  though  with  but  little  doubt  belonging  to  a  genus  of 
Pentacrininae,  still  presents  features  reminiscent  of  the  earlier  Pentacrinidae  and 
their  probable  ancestors  the  Encrinidae. 

tx  '  V:  e"  •<•••  7  f  ■ \.!i  \p  :.ri  i.ori  vrb  M  Za  c voba 
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Isocrinus  ?  sp. 

(Plate  V.  fig.  127). 

Material.  —  A  brachial  from  Cserhät  (Leitnerhof).  Cassian  age. 

Description  of  Specimen.  —  The  outline  is  approximately  circular, 
but  not  bilaterally  symmetrical. 

The  ventral  groove  is  narrow,  V-shaped,  and  confluent  with  the  axial  canal, 
which  is  traceable  as  a  slight  enlargement  of  the  apex  of  the  groove. 

The  two  articular  surfaces  are  dissimilar.  One  extends  almost  to  the  periphery, 
and  is  rather  rough,  perhaps  owing  to  weathering.  The  groove  slopes  downwards 
to  the  left,  so  that  the  right-hand  half  is  the  larger.  The  surface  swells  up  around 
the  apex  of  the  groove  in  two  confluent  knobs  which  form  a  rudimentary  fulcrum. 
The  left-hand  shoulder  passes  almost  imperceptibly  into  the  side  of  the  ossicle  and 
presents  no  depressions  or  ridges.  On  the  left  side  the  wall  of  the  groove  is  about 
at  right  angles  to  the  joint-face.  The  right-hand  edge  of  the  groove  is  bevelled, 
the  slope  becoming  wider  towards  the  upper  angle  of  the  brachial.  Next  the  edge 
of  this  slope  is  a  slight  triangulär  depression,  also  widening  towards  the  upper 
angles  of  the  brachial.  The  right  shoulder  is  slightly  bevelled.  From  this  bevel  an 
obscure  rim  bounds  the  dorsal  or  lower  edge  of  the  joint-face. 

The  other  articular  surface  is  smaller ;  the  sides  of  the  brachial  curve  inwards, 
so  that  the  boundary  of  the  face  lies  about  half-way  between  the  periphery  and 
the  ventral  groove.  In  accordance  with  the  asymmetrical  slope  of  the  groove,  the 
larger  half  both  of  brachial  and  of  joint-face  is  on  the  left-hand  side.  The  face  is 
excavate,  sloping  from  the  boundary  downwards  to  the  groove  in  a  gentle  curve. 
The  upper  right-hand  edge  of  the  groove  has  a  straight  bevel  similar  to  that  seen 
on  the  other  face,  but  oblong  instead  of  triangulär.  Outside  this  bevel  is  a  flat 
bevelled  surface  sloping  in  the  other  direction  and  almost  continuous  with  the 
general  curve  of  the  side  of  the  brachial.  This  outer  bevel  may  be  a  facet  for  a 
pinnule.  Immediately  around  the  apex  of  the  groove  the  surface  is  slightly  depressed, 
perhaps  to  receive  elevations  like  those  seen  on  the  other  face. 


Total  height  along  dorso-ventral  axis . 2"6  mm. 

Greatest  width  . . 2‘7  » 

Greatest  thickness . IT  » 

Depth  of  ventral  groove  .  ’ . 1*2  » 


Relations  of  the  Specimen.  —  The  joint-face  first  described  appears  to 
be  that  of  a  normal  brachial.  The  triangulär  depression  on  the  right  of  the  ventral 
groove  was  probably  the  muscle-fossa,  while  the  slight  depression  within  the  dorsal 
rim  was  for  the  reception  of  the  dorsal  ligament.  The  interarticular  ligament  was 
probably  diffused  over  the  surface  around  the  fulcral  elevation.  The  other  excavate 
joint-face,  though  less  clearly  marked,  cannot  have  been  syzygial  if  the  outer  bevel 
represents  a  pinnule-facet ;  the  inner  bevel,  on  the  right  of  the  ventral  groove,  was 
perhaps  for  the  attachment  of  the  ventral  muscle  on  that  side. 

The  surfaces  therefore  present  no  features  which  forbid  the  reference  to 
Isocrinus,  although  they  are  distinctly  primitive  in  the  slight  differentiation  of  ridges 
and  fossae,  and,  above  all,  in  the  confluence  of  the  ventral  groove  with  the 
axial  canal 


ECHINOIDEA. 


The  Echinoid  remains  from  the  Balaton  district  consist  of  radioles,  of  isolated 
plates  or  larger  fragments  of  fest,  and  of  portions  of  the  javv-apparatus.  As  in  the 
case  of  similar  material  from  St.  Cassian,  the  different  structures  do  not  occur  in 
such  intimate  association  that  one  can  be  said  to  belong  to  the  other.  It  is  there- 
fore  necessary  to  treat  them  quite  separately,  leaving  it  for  future  discoverers  to 
associate  the  radioles  and  jaw-fragments  with  their  respective  tests.  The  only  case 
in  which  another  course  might  have  been  more  convenient  is  that  of  Anaulocidaris 
testudo,  for  here  there  is  reason  to  believe  that  certain  interambulacrals  were  the 
bearers  of  certain  radioles.  The  evidence,  however,  is  not  direct  but  circumstantial 
and  presumptive,  so  that  the  conclusion  was  come  to  very  gradually  and  may  after 
all  be  wrong. 

Since,  so  far  as  these  Triassic  remains  are  concerned,  it  is  rarely,  if  ever, 
possible  to  be  sure  of  the  genus  to  which  a  radiole  or  a  jaw-element  belongs,  a 
better  idea  of  the  systematic  relations  of  the  fauna  will  be  obtained  if  the  fragments 
of  test  are  taken  first.  Unfortunately  even  these  are  so  incomplete,  ambulacrals  and 
interambulacrals  being  rarely  found  in  conjunction,  that  their  ascription  to  established 
genera  is  frequently  subject  to  much  doubt.  If  I  have  ventured  to  name  more  of 
these  small  and  obscure  remains  than  scientific  caution  warrants,  it  has  been  less 
with  the  intention  of  professing  an  illusory  perfection,  than  in  the  hope  of  attracting 
to  them  the  attention  of  better  qualified  critics.  It  would  not  have  been  altogether 
blameworthy  to  pass  by  the  greater  number  of  these  fossils  as  «indeterminable  frag¬ 
ments»,  and  so  to  save  the  excessive  delay  that  has  resulted  from  my  attempt  at 
an  exhaustive  study.  But  if  material  of  this  kind  is  to  be  described  at  all,  the 
description  must  be  minute.  Only  thus  can  the  work  have  any  value  for  either 
stratigrapher  or  zoologist. 

The  fragments  of  test. 

Terminology.  —  The  terminology  at  present  applied  to  the  test,  as  also  to 
the  other  skeletal  elements,  of  the  Echinoidea,  has  been  gradually  evolved  from  the 
days  of  Aristotle  through  the  writings  of  many  authors,  of  whom  the  following  are 
hereinafter  referred  to : 

J.  T.  Klein,  Naturalis  dispositio  Echinodermatum.  Gedani ;  1734. 

C.  Des  Moulins,  Etudes  sur  les  Echinides.  Actes  Soc.  Linn.  Bordeaux,  VII,  pp. 
167 — 245,  315 — 432;  1835,  and  IX,  pp.  45 — 364;  1837.  Separately  issued, 
pp.  1 — 520. 
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A.  Gras,  Descr.  des  oursins  foss.  du  Dept.  de  l’Isere.  Bull.  Soc.  stat.  Isere,  IV,  p. 
289  and  p.  444;  1848. 

T.  Wright,  Monograph  on  the  Brit.  foss.  Echinodermata  of  the  Oolitic  formations. 

Part  I.  London,  Palaontogr.  Soc.;  1857. 

E.  Desor,  Synopsis  des  Echinides  fossiles,  pp.  X — XIII;  1858. 

A.  Agassiz,  Revision  of  the  Echini,  Part  IV.  Illustr.  Catal.  Mus.  Comp.  Zool. 
Harvard;  1874. 

S.  Loven,  Etudes  sur  les  Echinoi'dees.  Svensk.  Vet.-Akad.  Handl.  (n.  s.)  XI,  No.  7 ;  1875. 
P.  M.  Duncan,  Revision  of  the  .  .  .  Echinoidea.  J.  Linn.  Soc.,  Zool.,  XXIII;  1889. 
See  pp.  295  —  304. 

The  terminology  of  the  last-mentioned  author  is  followed  so  far  as  possible ; 
but,  since  every  increase  in  precision  of  description  demands  the  revision  of  accepted 
terms  or  the  addition  of  new  ones,  it  may  save  ambiguity  if  attention  be  here 
drawn  to  a  few  of  those  frequently  used  in  this  memoir. 


The  Test  of  a  Regular  Echinoid  in  the  normal  position  has  an  upper  a  p  i  c  a  1  pole 
and  a  lower  oral  pole.  With  reference  to  these  poles,  the  regions  of  the  test  or  of  its 
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inter-  yf.  ad-  per¬ 
radial  radial  radial 

oblique  suture  suture  suture  suture 
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Text-fig.  6.  Geneneral  Orientation  of  Echinoid  ambu- 
lacra  and  interambulacra. 


adapical 


Text-fig.  7.  The  normal  direction  of  imbrication 
in  Echinoid  ambulacrals  and  interambulacrals  is 
shown  by  the  arrows. 


components  are  adapical  or  adoral.  There  is  no  need  for  such  terms  as  dorsal,  ventral, 
abactinal,  actinal,  which  generally  breed  confusion. 

We  deal  here  only  with  the  Corona,  i.  e.  the  test  minus  the  apical  System  and 
plates  of  the  peristomial  and  periproctal  membranes.  The  corona  is  composed  of  ambu- 
1  a  c  r  a  (strictly  these  should  be  called  ambulacral  areas)  and  interambulacra.  These 
meet  along  the  «ambulacro-interradial  vertical  sutures»  (Duncan)  here  termed  ad  radial 
suture  s.  (Text-fig.  6.) 

Each  Interambulacrum  consists  of  plates,  called  interambulacrals,  which,  in 
the  genera  hereinafter  discussed,  except  those  of  the  Tiarechinidae,  are  arranged  in  two 
vertical  c  o  1  u  m  n  s,  meeting  in  a  zigzag  suture,  the  interradial  suture;  and  each 
Ambulacrum  consists  of  two  columns  of  ambulacrals  meeting  in  the  p  e  r  r  a  d  i  a  1 
suture.  In  questions  of  Orientation  the  numbering  of  Loven  (1875,  pp.  13,  14,  20  et 
sqq.)  is  used  whenever  possible.  In  accordance  therewith,  in  any  isolated  ambulacrum  or 
interambulacrum,  as  viewed  from  the  exterior  with  the  adapical  end  uppermost,  the  column 
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on  the  observer’s  left  hand  is  designated  a,  that  on  his  right  hand  b.  The  plates  in  each 
column  are  numbered  1,  2,  3,  etc.,  starting  from  the  adoral  end. 

A  fully  developed  Interambulacral  has  5  sutural  margins.  In  such  a  plate  of  a  b 
column  the  margins,  taken  in  a  solar  or  clock-wise  direction,  are  a  d  r  a  d  i  a  1,  adoral, 
orad-inter radial,  apicad-interradial,  and  adapical.  The  same  terms  may  be 
applied  to  an  ambulacral,  with  the  Substitution  of  «-perradial»  for  «-interradial».  In  both 
cases  the  adoral  and  adapical  margins  meet  in  the  transverse  sutures,  and  the  inter¬ 
radial  or  perradial  margins  in  oblique  sutures. 

In  nearly  all  the  Triassic  Echinoidea  each  interambulacral  bears  only  one  primary 
t  u  b  e  r  c  1  e,  which  may  therefore  be  more  briefly  referred  to  as  the  main  tubercle. 
The  smooth  space  surrounding  it,  and  defined  in  life  by  the  attachment  of  the  external 
radiolar  muscles,  is  the  scrobicule.  The  surface  of  an  interambulacrum  (as  also  of  a 
single  interambulacral)  is  therefore  either  intrascrobicular  or  extrascrobicular. 
In  any  single  plate  the  term  scrobicule  is  frequently  extended  to  the  whole  intra-scrobi- 


inter- 

parapet  of  poral 

boss  foramen  mamelon  platform  space  bevel 


Text-fig.  8.  Terminology  of  Echinoid  interambulacrals  and  ambulacrals. 

c  u  1  a  r  surface :  thus,  the  radius  of  a  scrobicule  being  a  straight  line  from  the  centre  ol 
the  tubercle  to  the  outer  edge  of  the  scrobicule,  the  d  i  a  m  e  t  e  r  is  twice  that  radius ;  and 
a  scrobicule  is  described  as  large  or  small  according  as  its  diameter  is  greater  or  less 
in  proportion  to  the  size  of  the  plate.  On  the  other  hand,  the  w  i  d  t  h  of  a  scrobicule  is 
measured  from  the  outer  edge  of  the  boss  to  the  outer  edge  of  the  scrobicule ;  and  a 
scrobicule  is  described  as  broad  or  narrow  according  as  its  width  is  greater  or  less 
in  proportion  to  its  diameter  as  above  defined.  Thus  a  large  scrobicule  may  be  narrow  and 
a  small  scrobicule  may  be  broad.  Neither  diameter  nor  width  includes  the  scrobicular  ring 
( vide  infra).  The  extrascrobicular  surface  may  be  divided  into  the  following  t  r  a  c  t  s  :  a 
meridionally  continuous  median  inter  radial  tract  (the  «miliary  zone»  ot  Desor)  ;  a 
meridionally  continuous  a  d  r  a  d  i  a  1  tract  on  each  side  of  the  interambulacrum  ;  a  disconti- 
nuous  meridional  series  of  intertubercular  tracts  in  each  column,  aborted  when  the 
scrobicules  are  contiguous  or  confluent.  (Text-fig.  8.) 

An  Ambulacrum  may  be  divided  into  five  continuous  meridional  tracts :  two  outer 
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ad  radial;  two  poriferous;  and  one  median  perradial.  A.  Gras,  Desor,  Duncan, 
and  others  have  called  this  last  tract  «the  interporiferous  zone  or  area»,  a  term  which  is  liable  to 
confusion  with  the  interporal  space  between  the  two  pores  of  a  pair.  A  less  cumbrous 
term  for  the  poriferous  tract  is  pore-field.  To  use  the  term  «zone»  for  these  meridional 
tracts,  as  was  originally  proposed  by  A.  Gras  «pour  eviter  toute  confusion»  (1848,  p.  298), 
seems  a  curious  distortion  of  its  original  meaning.  C.  Desmoulins  (1835,  p.  135)  called 
the  perradial  tract  «la  portion  interambulacraire»,  since  in  his  terminology  the  interradial 
areas  were  «anambulacraire».  (Text-fig.  8.) 

A  main  Tubercle  with  its  immediate  surroundings  consists  of  the  following  parts, 
beginning  at  the  centre  (Text-figs.  8,  9.).  The  mamelon,  which  may  be  perforate  by  a  circular 
or  elliptic  foramen  or  imperforate,  with  its  dorne  hemispherical  or  depressed 
hemispherical,  with  circumference  circular  or  slightly  distorted  from  a  circle  so  as 
to  be  meridionally  elongate  or  transversely  elongate,  i.  e.  parallel  to  the 
equator.  The  elongation  of  the  mamelon  is  often  at  right  angles  to  that  of  its  foramen. 
The  neck  of  the  mamelon,  which  comes  immediately  below  the  dorne  may  be  s  t  r  a  i  g  h  t, 
i.  e.  with  sides  parallel  to  the  axis  of  the  tubercle,  or  slightly  undercut.  The  neck  is 
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Text-fig.  9.  Section  of  ajmain  tubercle.  ‘The^ right  and  left  halves  are  represented  as  being  different. 


borne  by  the  boss,  and  usually  rests  on  a  definite  platform  cut  at  right  angles  to  the 
axis  of  the  tubercle.  This  platform  may  be  llush,  or  excavate  so  as  to  appear  surrounded 
by  a  parapet.  The  parapet  or,  in  its  absence,  the  edge  of  the  platform,  may  be  crene- 
late  or  plain  (briefly  expressed  by  «tubercle  crenelate  or  non-crenelate»),  The  outer  wall 
of  the  platform  or  of  the  parapet  may  be  vertical  for  a  short  distance,  or  the  boss  may 
at  once  begin  to  slope  away  with  a  straight,  concave,  or  convex  slope,  which  may  be 
continuous  until  it  dies  away  in  the  scrobicule,  or  may  be  interrupted  by  a  ledge, 
defined  in  life  by  the  attachment  of  the  internal  radiolar  muscles,  and  forming  a  kind  ot 
subsidiary  platform  —  the  basal  terrace  (A.  Tornquist,  N.  Jahrb.  f.  Mineral.,  1896, 
II,  p.  35).  The  scrobicule  is  usually  sunk  below  the  level  of  the  extrascrobicular  surface, 
and  thus  forms  a  moat  or  fossa  around  the  boss.  The  outer  edge  or  vallum  of  this  moat 
is  the  scrobicular  circle.  This  is  usually  surmounted  by  a  definite  series  of 
scrobicular  tubercles  constituting  a  scrobicular  ring.  Even  when  the  scrobicule 
is  flush  with  the  extrascrobicular  surface,  and  when  consequently  the  scrobicular  circle 
is  not  in  evidence,  the  limits  of  the  scrobicule  are  generally  marked  by  the  scrobicular 
ring.  If  this  also  is  undeveloped,  then  the  scrobicule  is  distinguished  from  the  extrascrobicular 
surface  by  the  general  Ornament  of  tubercles  or  granules  on  the  latter.  This  discrimination 
between  the  scrobicular  circle  and  the  ring  of  scrobicular  tubercles  may  conflict  with 
the  usage  of  some  eminent  authorities,  but  appears  in  accord  with  the  language  ol  the  first 
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proposer  of  the  term,  A.  Gras  («Ce  scrobicule  est  parfois  borde  ä  sa  circonference  d’un 
cercle  plus  ou  moins  saillant  et  serre  de  tubercules,  cercle  que  nous  appellerons  scrobiculaire» . 
1848,  p.  301).  When  a  clear  intertubercular  tract  intervenes  between  the  scrobicular  rings 
of  a  meridian,  then  the  scrobicules  are  termed  distinct  and  separate.  When  the 
scrobicular  rings  are  complete,  each  in  itself,  but  separated  by  no  such  space,  the  scrobicules 
are  distinct  but  a  d  j  a  c  e  n  t.  When  the  scrobicular  circles  remain  complete,  but  when 
the  rings  meet  so  that  there  is  only  one  line  of  tubercles  between  the  scrobicules,  then  the 
scrobicules  are  contiguous.  When  the  scrobicules  are  so  close  that  both  their  rings  and 
circles  are  incomplete  and  one  scrobicule  merges  in  another,  then  the  scrobicules  are 
confluent. 

The  physiological  significance  of  the  undercut  neck,  the  platform,  the  parapet,  and 
the  crenelation  is  not  at  once  apparent.  The  internal  sheath  connecting  the  boss  with  the 
radiole  was  formerly  supposed  to  consist  of  elastic  ligament-fibres,  but  J.  von  Uexküll 
(1899,  Zeitschr.  f.  Biol.  XXXIX,  p.  73)  has  shown  that  it  is  muscular  and  serves  to  hold 
the  radiole  rigidly  erect ;  it  passes  from  the  basal  terrace,  over  the  crenellae  of  the  boss, 
and  is  attached  to  the  base  of  the  radiole  below  the  occasionally  crenelate  collar  of  the 
latter.  Therefore  neither  the  crenellae  of  the  boss  nor  the  grooves  between  them  serve  as 
points  of  attachment  for  the  internal  muscle-fibres.  They  may,  however,  hold  the  fibres  in 
a  straight  line,  and  thus  %check  torsion  of  the  radiole.  The  space  beneath  the  internal  muscle- 
sheath,  formed  by  the  undercutting  of  the  neck  and  excavation  of  the  platform  may  be  due 
partly  to  economy  of  material,  while  it  may  also  facilitate  the  movement  of  the  acetabulum 
over  the  mamelon,  may  allow  room  for  the  swelling  of  the  muscles  when  the  radiole  is  drawn 
over,  and  finally  may  provide  a  soft  cushion  to  save  from  injury  by  accidental  pressure  or 
blows  the  nerve-ring  which  lies  at  exactly  this  level  in  the  epidermis  covering  the  union  of 
tubercle  and  radiole. 

The  remaining  Ornament  of  the  interambulacra  consists  of  tubercles  or  granules,  of 
which  the  former  are  distinguished  by  being  mamelonate.  These  tubercles  are  s  e  c  o  n  d' 
ary,  tertiary,  and  so  on  according  to  their  size.  The  principal  scrobicular  tubercles 
are  almost  invariably  larger  than  any  others,  and  are  therefore  secondary.  Secondary  tubercles 
are  frequently  scrobiculate;  they  may  also  be  perforate  and  crenelate.  Granules 
are  devoid  of  mamelon,  Perforation,  crenellae,  and  scrobicule.  The  term  «miliaries»  («miliary 
tubercles»  or  «miliary  granules»)  is  often  used,  but  there  seems  considerable  uncertainty  in 
its  application.  Duncan  (1889,  p.  298)  says  miliaries  are  «very  small  tubercles  incomplete 
in  their  division  into  parts»,  while  «granules  are  more  or  less  nodular  projections  of  the 
test»  :  this  is  far  from  clear.  Wright  (1857,  p.  14)  distinguishes  granules  from  tubercles 
in  the  same  way  as  is  done  here,  and  then  opposes  them  to  miliaries  in  the  following 
manner :  «granules  are  .  .  .  scattered  more  or  less  regularly,  and  distributed  over  different 
parts  of  the  plates  of  the  test»,  while  «miliary  granulation  is  formed  by  a  number  of 
small  granules  closely  set  together»  in  the  perradial  tracts  or  the  interradial  tracts,  and 
these  tracts  he  calls  the  miliary  zones.  Since,  however,  ordinary  granules  may,  as  stated 
by  Wright,  occur  in  the  perradial  tract  of  Cidaris,  and  since  a  close-set  irregulär  granu¬ 
lation  is  often  found  in  the  adradial  tracts  of  the  interambulacra,  Situation  fails  as  a  criterion. 
A.  Agassiz  (1874,  p.  636)  distinguishes  «miliary  tubercles»  from  «granules»,  but  defines 
neither ;  it  is,  however,  granules  and  not  miliary  tubercles  which,  according  to  him,  occur 
in  the  miliary  zones.  To  escape  the  confusion  exemplified  by  these  quotations,  it  is  time 
that  we  returned  to  the  simple  conception  of  C.  DesmoulinS  (1835,  p.  15).  For  him  all 
eminences  bearing  skeletal  processes  (radioles,  pedicellariae,  &c.)  were  «tubercules»,  and  of 
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these  he  distinguished  two  kinds,  namely  the  «tubercules  miliaires»  strewn  over  the  extra- 
scrobicular  '  surface,  without  Perforation,  mamelon,  crenellae,  or  scrobicule,  and  the  «tuber¬ 
cules  papillaires»  which  always  have  a  mamelon  borne  on  a  boss.  He  also  recognised  in  certain 
species  «tubercules  granuliformes»  (1 835,  p.  39)  and  «tubercules  verruciform.es»  (1835,  pp.  42,  45, 
47,  50,  53),  both  oi  which  he  regarded  as  modified  papillaries.  Desmoulins  may  have  adopted 
the  term  «miliaire»,  which  means  like  mittet  seed,  from  the  «Cidaris  miliaris  .  .  .  cujus 
Eminentiae  Milii  granulis  aequales  aut  minores»  of  Klein  (1734),  or  from  the  «miliary 
eruption»  of  certain  fevers,  but  not  from  the  «miliary  tubercle»  of  tuberculosis.  It  would 
be  well  to  return  to  the  usage  of  Desmoulins,  to  speak  of  all  eminences  that  bear  skeletal 
appendages  as  tubercles,  distinguishing  as  papillaries  those  with  a  mamelon,  and  as  miliaries 
those  without  one.  The  term  papillaries  has,  however,  dropped  so  entirely  out  of  use,  being 
superseded  by  tubercles  ( sensu  restr.),  that  it  cannot  now  be  revived.  The  following  scheme 
seems  therefore  the  simplest  and  most  practical : 

Minor  eminences  of  the  test  are 
Ä)  Appendage-bearing 

1 .  With  distinct  mamelon  —  Tubercles, 

further  divided  into  primary,  secondary,  &c.  according  to  their  relative  size  in 
each  species. 

2.  Without  mamelon  —  Miliaries, 

which  may  be  close-set  or  sparsely  scattered,  regulär  or  irregulär. 

B )  ßearing  no  appendages  —  Granule  s, 

which  may  vary  in  size,  shape,  and  distribution,  and  are  frequently  to  be 
regarded  as  products  of  the  «Epistroma»  (Loven). 

The  sutures  between  plates  or  areas,  or  the  margins  of  the  plates,  are  said  to  be 
v  e  r  t  i  c  a  1  when  at  right  angles  to  the  tangential  plane  which  they  touch  ;  if  at  an  angle 
to  this  plane  they  are  said  to  be  b  e  v  e  1 1  e  d  ;  if  the  angle  formed  by  the  sutural  surface 
and  the  outer  surface  of  the  plate  is  less  than  a  right  angle,  then  the  bevel  faces  inward 
and  the  margin  is  described  as  bevelled  on  its  inner  surface  ;  if  the  said  angle  is  greater 
than  a  right  angle,  the  bevel  faces  outward.  A  succession  of  bevels  in  a  meridional  or 
transverse  series  produces  imbrication.  In  a  meridional  series,  if  the  adapical  margins 
are  bevelled  on  their  inner  surfaces,  so  that  each  plate  overlaps  its  adapical  neighbour,  then 
the  imbrication  is  adapical,  and  this  is  stated  by  Duncan  to  be  the  general  rule  for 
interambulacra.*  If  the  adoral  margins  are  bevelled  on  their  inner  surfaces,  then  the  imbric¬ 
ation  is  adoral,  and  this  is  stated  by  Duncan  to  be  the  general  rule  for  ambulacra.**  In 
the  corona  of  Echinoids  with  two  columns  of  interambulacrals,  the  only  imbrication  in  a 
transverse  direction  is  that  along  the  adradial  suture;  and  this,  if  it  occurs,  is  generally,  il 
not  always,  such  that  the  interambulacrum  overlaps  the  ambulacrum.  In  Echinoids  with  more 
than  two  columns  of  interambulacrals,  such  observations  as  have  been  made  show  a  tendency 
for  the  admedian  plates  to  overlap  the  outer  plates.  Consequently  the  general  rule  may  be 
provisionally  stated  that  transverse  imbrication  in  Echinoid  interambulacrals  is  adradial. 
In  such  thick-plated  forms  as  Melonites,  Oligoporus,  and  Palaechinus,  the  bevel  of  the 
adradial  margin  of  the  interambulacrum  faces  outward;  but  the  bevel  is  so  slight  that  Jack¬ 
son  &  Jaggar  (1896,  Bull.  Geol.  Soc.  Amer.,  VII,  p.  154)  are  scarcely  justified  in  calling 


*  Exceptions  are  Pholidocidaris  and  Lepidocentrus  ;  see  R.  T.  Jackson,  1896,  Bull.  Geol.  Soc. 
Amer.,  VII,  pp.  211,  244. 

**  Astropyga,  at  least,  is  an  exception,  fide  A.  Agassiz,  1881,  Challenger  Rep.  Echinoidea,  p.  71 
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it  imbrication  ;  it  is  due  to  the  arcuate  transverse  section  of  the  ambulacrum,  and  their  own 
explanation  of  the  slightly  inclined  edges  of  the  plates  in  general  is  equally  applicable  to 
this  particular  case.  The  direction  of  imbrication  has  often  been  stated  too  vaguely,  and 
often,  as  later  observations  have  proved,  quite  incorrectly ;  hence  the  preceding  elementary 
exposition  may  not  be  out  of  place.  (Text-fig.  7.) 

Methods  of  measurement.  —  All  measurements  are  in  millimetres,  and 
have  been  taken  with  sliding  callipers  provided  with  a  vernier  scale  reading  to 
tenths  of  a  millimetre.  For  the  sake  of  comparison  between  the  diagnoses  it  is 
preferable  to  express  in  the  form  of  ratios  such  measurements  as  are  given  therein, 
taking  some  one  measurement  as  a  constant.  Unfortunately  the  fragmentary  nature 
of  the  specimens  has  not  left  any  single  measurement  which  can  conveniently  be  used 
in  this  way.  Only  in  a  few  cases  have  relative  measurements  been  calculated  from 
a  constant  chosen  for  each  set  of  cases. 

The  h  e  i  g  h  t  of  a  complete  test  is  the  distance  measured  vertically  from  the 
vertex  to  the  base- plane,  that  is  the  flat  horizontal  surface  on  which  the  denuded 
test  assumes  stable  equilibrium  in  its  natural  posture.  Owing  to  the  almost  universal 
absence  of  the  apical  System  from  even  the  best  specimens  of  Triassic  Echinoids, 
one  is  reduced  to  giving  the  height  of  the  corona ;  but  since  it  is  probable  that  in 
the  forms  under  examination  the  apical  System  added  little  or  nothing  to  the  height, 
this  makes  little  practical  difference,  and  previous  authors  have  no  doubt  meant  the 
corona  when  they  have  spoken  of  the  test. 

The  diameter  of  a  scrobicule  is  the  diameter  of  the  scrobicular  circle,  and 
does  not  include  the  ring. 

The  height  of  a  plate  is  its  greatest  meridional  diameter.  The  width  of  a  plate  is 
its  greatest  transverse  diameter,  parallel  to  the  transverse  sutures. 

Classification.  —  Fortunately  no  discussion  of  the  broader  divisions  is  necessary, 
since,  with  the  exception  of  the  doubtful  Tiarechinus  fragment,  all  the  specimens 
appear  to  fall  into  either  the  Cidaridae  or  the  primitive  Ectobranchiata  frequently 
grouped  in  a  Suborder  Diademina,  of  which  the  division  into  Families  is  as  yet  far 
from  settled.  It  will  therefore  be  most  convenient  to  take  the  genera  in  the  usually 
accepted  systematic  Order,  and  to  introduce  such  remarks  on  their  relationships  as 
may  be  advisable  under  the  discussion  of  each  genus.  The  genera  are  Tiarechinus  ? x, 
Triadocidaris,  Anaulocidaris,  Miocidaris,  Plegiocidaris,  Eodiadema,  Mesodiadema, 
and  Diademopsis. 


1  A  note  on  the  recently  alleged  affinity  of  Tiarecliiuus  to  the  Arbaciidae  will  be  given  at  the 
close  of  the  memoir;  see  the  Index. 


Resultate  der  wissenschaf'tl.  Erforschung  des  Balatonsees.  I.  Bd.  1.  T.  Pal  Anh. 
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Order:  CIDAROIDA. 

Family:  T I  A  R  E  C  H I N  ID  A  E. 

For  diagnosis,  vide  infra,  p.  67. 

Tiarechinus. 

1881.  Haueria  G.  C.  Laube.  MS.,  cit.  Neumayr,  op.  cit.  infra,  p.  170. 

1881.  Tiarechinus  M.  Neumayr,  Sitzber.  k.  Akad.  Wiss.  Wien,  LXXXIV,  Abth.  I,  p.  169. 

See  also  : 

1883.  A.  Agassiz,  „Blake  Echini“,  Mem.  Mus.  Harvard,  X,  No.  1,  p.  22. 

1883.  S.  Loven,  «Pourtalesia»,  Svensk  Vet.-Akad.  Handl.  XIX,  Mem.  No.  7,  pp.  11,  64,  pl.  XIII. 
1889.  P.  M.  Dukcan,  «Revision  of  Echinoidea»,  J.  Linn.  Soc.,  Zool.  XXIII,  p.  19. 

1889.  M.  Neumayr,  «Die  Stämme  des  Thierreiches»,  p.  365. 

1896.  R.  1'.  Jackson,  «Studies  of  Palaeechinoidea»,  Bull.  Geol.  Soc.  Amer.,  VII,  p.  243,  &  table  annexed. 

1897.  J.  W.  Gregory,  Proc.  Zool.  Soc.  London,  1896,  p.  1000. 

1900.  J.  W.  Gregory,  «Treatise  on  Zoology»,  ed.  Lankester,  III,  Echinoderma,  p.  305. 

1900.  J.  Lambert,  Bull.  Soc.  Sei.  Yonne,  LIII,  p.  44,  &  Tableau  B. 

1903.  K.  A.  v.  Zittel,  «Grundzüge  der  Palaeontologie»  2e.  Aull.,  p.  206. 

1904.  Y.  Delage  &  E.  Herouard,  »Traite  de  Zool.  concrete»,  III,  p.  219. 

Before  giving  the  diagnosis,  it  is  necessary  to  discuss  the  System atic 

Position  of  the  genus. 

Neumayr  (1881)  rejected  the  name  Haueria  «da  schon  eine  Hauer a  Unger 

und  eine  Hauerina  Orb.  existirt».  It  does  not  appear  that  Haueria  has  ever  yet 

been  used,  and  now  presumably,  thanks  to  Neumayr’s  action,  it  never  can  be 
adopted  for  any  animal. 

The  genotype  and  only  known  species  is  Tiarechinus  princeps  Neumayr  (1881, 
ex  Laube  MS.),  which  has  been  admirably  described  by  Neumayr  (loc.  cit.)  and  by 
Loven  (1883).  Duncan  (1889)  founded  for  the  genus  the  Order  Plesiocidaroida,  which 
was  retained  by  Prof.  Jackson  (1896)  and  redefined  by  Dr.  Gregory  in  bis  interesting 
paper  on  Lysechinus  (1897)  as  well  as  in  1900.  Though  the  establishment  of  the 
Order  may  have  been  justihed  by  the  sudden  jump  from  1  to  3  interambulacrals 
in  Tiarechinus,  it  is  hard  to  see  why  Gregory  retained  it,  realising  as  he  did  that, 
as  regards  the  interambulacral  plates,  his  genus  Lysechinus,  if  correctly  interpreted 
by  him,  «bridges  the  gap  between  Tiarechinus  and  the  Palaeozoic  Echinids»,  and 
that  the  preponderance  of  the  apical  System  is  not  an  ancestral  character.  Neumayr 
(1881,  p.  174)  provisionally  placed  Tiarechinus  in  the  Archaeocidaridae ;  but  in 
1889,  when  he  fully  discussed  the  question,  he  merely  regarded  the  genus  as  better 
referred  to  the  Palaechinoids  than  to  the  Euechinoids,  a  conclusion  carried  into 
elTect  by  Professors  Delage  and  Herouard  (Adarch,  1904).  Except  for  Neumayr’s 
reference  to  the  Archaeocidaridae,  unfortunately  overlooked  by  Gregory,  no  one  has 
yet  claimed  any  Family  of  Palaeozoic  Echinoidea  for  the  ancestors  of  Tiarechinus. 
Whether  Dr  Gregory’s  interpretation  of  the  fossil  on  which  he  founded  his  Lyse¬ 
chinus  be  correct  or  no  (and  I  ought  to  say  that  I  have  utterly  failed  to  verify  it 
after  repeated  efforts),  at  all  events  it  is  theoretically  plausible,  and  it  suggests  to 
me  that  the  most  probable  ancestors  were  the  Lepidocentridae.  The  tlexibility  of 
the  test  in  that  Family  is  so  strongly  contrasted  with  the  rigidity  of  Tiarechinus, 
that  the  Suggestion  may  seem  absurd ;  but,  as  may  be  gathered  from  Jackson’s 
excellent  paper  (1896),  there  is  no  essential  difference  as  regards  more  important 
morphological  features.  On  this  hypothesis  the  Tiarechinidae  would  form  a  Family 
of  Gregory’s  Order  Cidaroida,  which  is  thus  defined  (1900,  p.  301):  «Echinoidea 
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Regularia  Endobranchiata,  in  vvhich  the  peristome  is  central ;  the  periproct  is  cen¬ 
tral  on  the  aboral  surface  of  the  body,  and  is  surrounded  by  the  apical  System  of 
plates.  The  ambulacra  each  consist  of  two  vertical  series  of  simple  narrow  plates, 
some  of  vvhich  may  be  demi-plates.  The  interambulacral  plates  are  unituberculate, 
bearing  large  spines.  There  is  a  dental  apparatus».  [See  footnote,  p.  65!] 

Dr.  Gregory  placed  the  genera  Tiarechinus  and  Lyseclünus  in  distinct  Fami- 
lies,  laying  stress  on  the  greater  number  of  interambulacrals  in  the  latter  genus, 
and  especially  on  the  limitation  of  its  ambulacra  to  the  oral  surface.  Accepting 
Dr.  Gregory’s  account  of  those  interambulacrals,  which  he  himself  admits  to  be 
doubtful,  it  will  be  observed  that  the  arrangement  in  Tiarechinus  can,  as  he  says, 
«easily  have  been  produced  from  it  by  the  resorption  of  the  second  zone  of  inter¬ 
ambulacral  plates  and  increase  in  height  of  those  of  the  third  zone»,  or,  it  may  be 
added,  by  the  vertical  fusion  of  those  in  the  third  and  fourth  zones.  Tiarechinus 
princeps  may  therefore  in  its  youthful  stages  have  had  interambulacrals  like  those 
thought  by  Gregory  to  exist  in  Lysechinus.  Quite  apart  then  from  the  extreme 
uncertainty  attaching  to  it,  the  character  does  not  appear  of  more  than  generic 
importance.  But  by  describing  the  ambulacra  of  Tiarechinus  as  «desmactinic» 
(1900,  p.  305)  and  those  of  Lysechinus  as  «lysactinic»  (1897,  p.  1004),  Dr.  Gregory 
Postulates  a  fundamental  difference  between  the  two  genera.  This  difference  simply 
does  not  exist.  «Desmactinic»  means  that  the  ambulacra  are  continuous  from  peri¬ 
stome  to  apical  System,  as  in  Echinoidea  generally ;  while  «lysactinic»  means,  not 
only  that  they  are  limited  to  the  oral  surface,  but  that  they  are  separated  from  the 
apical  System  by  intervening  plates  as  in  Asteroidea.  But  in  Lysechinus,  as  Gregory’s 
own  diagram  shows,  the  ambulacra  bear  to  the  apical  System  precisely  the  same 
relation  that  they  bear  in  Tiarechinus.  The  oculars  of  Lysechinus  are  represented 
as  far  larger  and  as  passing  down  between  the  interambulacrals,  but  not  as  beijig 
separated  from  the  ambulacra.  Therefore  the  ambulacra  are  not  lysactinic.  They 
are  not  even  «limited  to  grooves  on  the  oral  surface»,  for,  as  shown  in  Gregory’s 
figures  1  b  and  2b,  their  aboral  portions  are  clearly  visible  in  side  view.  Lambert 
(1900),  then,  did  well  in  reducing  the  Families  Tiarechinidae  and  Lysechinidae  to 
the  rank  of  Sub-Families,  but  von  Zittel  (1903)  and  Delage  and  Herouard  (1904) 
did  better  in  retaining  only  the  Family  Tiarechinidae.  The  Statement  contained  in 
the  Family-diagnosis  of  the  latter  authors  that  «une  des  plaques  interambulacraires 
empiete  sur  la  membrane  peristomienne»,  would,  if  correct,  ally  the  Family  to  the 
Archaeocidaridae  rather  than  to  the  Lepidocentridae.  But  it  is  due  to  some  misap- 
prehension,  since  the  fact  that  the  interambulacrum  begins  with  a  single  plate,  which 
does  not  invade  the  peristomial  membrane,  is  one  of  the  most  important  characters 
of  the  Family.  The  following  is  a 

Revised  Diagnosis  of  the  Family  Tiarechinidae. 

Cidaroida  with  plates  closely  united  into  a  small  rigid  test,  of  which  nearly 
half  is  occupied  by  the  apical  System.  Ambulacra  short,  with  plates  all  primaries 
and  pore-pairs  uniserial.  Interambulacra  begin  with  a  single  peristomial  plate,  and 
increase  gradually  or  immediately  to  three  plates  in  a  horizontal  row. 

Revised  diagnosis  of  Tiarechinus. 

A  Tiarechinid  in  which  the  single  peristomial  plate  of  each  interambulacrum  is 
succeeded  by  a  horizontal  row  of  three  vertically  elongate  plates,  the  outer  ones 
abutting  on  the  ambulacra,  the  oculars,  and  the  genitals. 
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Genotype  :  T.  princeps  Neumayr. 

Revised  diagnosis  of  Ly  sechinus  (based  on  the  observations  of  Gregory). 
A  Tiarechinid  in  which  the  single  peristomial  plate  of  each  interambulacrum  is 
succeeded  by  a  horizontal  rovv  of  tvvo  plales  abutting  on  the  ambulacra  and  the  oculars 
and  this  by  a  horizontal  row  of  three  plates,  the  outer  ones  abutting  only  on  the 
oculars,  and  this  hnally  by  a  horizontal  rovv  of  three  plates.  the  outer  ones  abutting  on 
the  oculars  and  the  genitals. 

Genotype:  L.  incongruens  Gregory. 

7 iarechinus  ?  sp. 

(Plate  VI,  fig.  128.) 

Material.  —  A  fragment,  adherent  to  matrix,  front  the  Cassian  beds  of  Cserhät 
(Leitnerhof). 

Description  of  the  Sp  ec  imen.  —  Height,  8.7  mm.  Width,  6.5  mm. 
Along  one  margin  are  12  rounded  projections,  each  about  0.8  mm.  wide,  and 
rising  slightly  above  the  general  surface  At  one  end,  the  lower  in  hg.  128,  thisjmargin 
seems  to  bend  sharply  round  on  itself,  and  there  is  a  slight  elevation  at  the  angle.  The 
remaining  surface  of  the  fossil  is  covered  witli  small  pustules  (?  tubercles),  irregulär  in 
size  and  arrangement;  and  between  them  is  a  very  fine  granulation  (?  ntiliaries). 

R  e  1  a  t  i  o  n  s  o  f  the  Specimen.  —  It  is  with  great  hesitation  that  I  refer  this 
exceedingly  obscure  fragment  to  Tiarechinus,  and  1  do  so  largely  because  there  is  no 
other  form  which  it  suggests  either  to  me  or  to  others  who  ltave  kindly  examined  it. 
The  absence  of  any  appearance  of  definite  sutures,  even  after  prolonged  treatment 
with  glycerine  and  alcohol,  is  no  evidence  to  the  contrary;  indeed  a  ntore  vivid  imagin- 
afion  miglit  interpret  as  sutures  the  markings  or  cracks  which  are  to  be  detected  with 
some  difficulty.  The  general  Ornament  is  sintilar  to  that  on  the  interambulacrals  and 
plates  of  the  apical  System  in  Tiarechinus.  The  interpretation  provisionally  suggested 
is  that  the  fragment  is  the  greater  part  of  an  interambulacrum,  of  which  the  adambula- 
cral  border  is  preserved  on  one  side  (the  right  in  fig.  128).  The  projections  on  this 
border  are  supposed  to  be  more  prominent  tubercles  alternating  with  the  ambulacral 
plates.  It  is  possible  that  the  sltarp  bend  at  the  end  of  this  border  represents  the 
adapical  end  of  the  ambulacrum,  in  which  case  the  oral  end  has  been  placed  uppermost 
in  fig.  128.  The  curvature  of  the  fragment  is  not  unlike  that  shown  in  Loven’s  figures 
153,  154;  but  if  the  specimen  be  Tiarechinus,  it  represents  a  form  at  least  twice  the 
size  of  any  Tiarechinid  hitherto  described. 

Family:  CIDARIDAE. 

Equals  Section  I  of  Cidaridae  Duncan  (J.  Linn.  Soc.,  Zool.,  XXIII,  p.  26 ;  1889),  as  restricted  by 
J.  W.  Gregory  («Treatise  on  Zoology»,  ed.  Lankester,  III,  p.  302;  1900.) 

Triadocidaris. 

1887.  Triadocidans  L.  Doederlein:  «Japanischen  Seeigel»,  p.  39. 

1900.  Triadocidaris  Doed.,  J.  Lambert:  Bull.  Soc.  Sei.  l’Yonne,  LIII,  p.  44.  In  addition  to  Münster 
1841,  and  Laube,  1865  ,  see  also 

1887.  L.  Doederlein:  N.  Jahrb.  f.  Mineral.  1887,  II,  pp.  1 — 4,  pl.  i. 

1896.  A.  Tornquist:  N.  Jahrb.  f.  Mineral.  1896,  II,  p.  42. 
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Diagnosis.  —  A  Cidarid  with  the  adradial  margin  of  the  interambulacrum 
obliquely  bevelled  on  the  inner  surface  and  denticulate,  thus  flexibly  imbricating  over 
the  ambulacrum.  Main  interambulacral  tubercles  perforate,  non-crenelate,  with  large 
scrobicules,  either  distinct  or  confluent.  Podial  pores  not  yoked. 

This  differs  from  Prof.  Doederlein’s  diagnosis  mainly  in  the  omission  of  the 
Statement  that  the  scrobicules  are  not  sunk ;  they  may  be  either  flush  or  sunk. 

Doederletn  referred  to  his  genus  four  species  in  the  following  Order:  Cidaris  venusta 
Münst.,  C.  subsimilis  Münst.,  and  C.  Liagora  Münst.,  all  with  distinct  scrobicules, 
and  C.  Suessi  Laube  with  confluent  scrobicules.  He  did  not  however  fix  on  any 
one  of  these  as  genotype,  and  since  Lambert  (1900)  has  removed  C.  venusta  to 
Microcidaris  on  account  of  its  vertical  and  rigid  adradial  sutures,  it  is  advisable 
definitely  to  adopt  as  genolectotype  the  next  species,  C.  subsimilis.  Lambert  (1900) 
has  added  to  the  genus  Cidaris  subnobilis  Münst.,  which  Doederlein  ( 1 8 H 7 ,  p.  40) 
had  doubtfully  referred  to  Miocidaris.  None  of  these  species  is  found  in  Bakony, 
but  there  are  the  remains  of  Triadocidaris  persimilis  n.  sp.  and  of  one  or  two 
indeterminable  species  from  the  Cserhät  group,  and  of  T.  praeternobilis  n.  sp.  from 
the  Jeruzsälemhegy  group.  The  names  given  are  intended  to  imply  that  the  two 
species  emphasise  the  features  of  the  St.  Cassian  T.  subsimilis  and  T  subnobilis 
respectively.  The  Jeruzsälemhegy  group  also  furnishes  a  species,  T.  immuuita,  which 
shows  resemblances  to  both  Anaulocidaris  and  Mesodiadema. 

The  most  interesting  character  in  Triadocidaris,  as  in  some  other  early 
genera,  is  the  flexibility  of  the  adradial  suture.  This  feature,  to  which  Prof.  Doederlein 
first  drew  attention  (N.  Jahrb.  Mineral.  1887,  II,  pp.  1  —  4,  pl.  i),  has  been  held  by 
Lambert  (1900,  p.  53)  to  warrant  the  Separation  of  such  Cidarid  genera  as  a  Sub- 
Family  Streptocidarinae  opposed  to  the  remaining  genera,  which  all  have  rigid 
adradial  sutures  and  constitute  the  Sub-Family  Stereocidarinae.  Lambert’s  Strepto- 
cidarinae  would  thus  include  the  Triadocidaris  and  Miocidaris  of  Doederlein,  and 
Eotiaris  Lambert  1900.  This  last  however  it  is  difficult  if  not  impossible  to  separate 
from  Miocidaris,  as  will  be  explained  later.  Thus  the  Streptocidarinae  come  to 
consist  of  only  two  genera,  which  dift'er  solely  in  the  bosses  of  the  main  tubercles, 
those  of  Triadocidaris  being  plain  and  those  of  Miocidaris  crenelate.  Study  of  the 
Bakony  Echinoids  and  re-examination  of  other  Permian  and  Triassic  species,  while 
confirming  the  broad  fact  of  flexibility  in  the  adradial  sutures  of  these  genera  and 
indeed  extending  it  to  species,  that  appear  to  be  primitive  Ectobranchiata  (e.  g. 
Mesodiadema),  nevertheless  indicates  that  the  transition  from  a  flexible  to  a  rigid 
Union  was  —  as  one  would  have  expected  —  extremely  gradual,  and  that  in  a 
single  individual  the  union  might  be  flexible  in  one  region  of  the  adradial  suture, 
but  rigid  in  another  region.  Consequently,  as  Lambert’s  transference  of  Triadocidaris 
venusta  to  Microcidaris  has  already  exemplified,  this  feature  alone  does  not  always 
enable  one  to  distinguish  even  genera,  and  still  less  is  it  a  suitable  criterion  for  the 
distinction  of  two  Sub-families.  At  most  one  can  speak  only  of  a  Streptocidarine 
Grade  or  stage  of  evolution.  But  even  this  is  in  some  respects  misleading,  since 
such  a  stage  is  by  no  means  confined  to  Cidaridae.  The  flexibility  of  the  adradial 
suture  is  but  part  of  a  general  flexibility  common  to  many  of  the  older  Echinoidea 
and  manifested  also  in  the  sutures  between  the  interambulacrals  themselves.  Tria¬ 
docidaris  and  other  Triassic  Echinoids  are  passing  from  this  Streptosomatous  stage 
to  the  Stereosomatous  condition  found  in  the  majority  of  later  forms.  The  nature 
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of  the". change  will  be  more  readily  comprehended  after  perusal  of  the  following 
descriptions,  which  also  correct  an  error  in  the  generally  received  account  (see  p.  73.) 

l'riadocidaris  persimilis  1  n.  sp. 

(Plate  VI.  figs.  129—134.) 

Diagnosis.  —  A  Triadocidaris  with  height  of  fest  circa  0.7  diameter ;  with  4 
interambulacrals  in  a  column,  of  which  the  ambital  ones  are  higher  than  wide,  while 
the  space  between  their  scrobicules  is  greater  than  the  diameter  of  the  scrobicules  ; 
scrobicule  circular,  sunk ;  platform  of  boss  higher  than  tops  of  scrobicular  tubercles, 
distinctly  wider  than  mamelon,  flat;  scrobicular  ring  of  14 — 15  secondary  tubercles, 
with  intercalated  miliaries  often  radiately  disposed ;  extrascrobicular  surface  filled 
with  secondary  tubercles  equal  to  or  slightly  smaller  than  scrobicular  tubercles, 
with  interspersed  miliaries.  Ambulacra  sinuous,  with  18  ambulacrals  to  each  ambital 
interambulacral,  an  inner  alternating  series  of  tubercles,  with  miliaries  intercalated 
on  the  median  line  at  the  adoral  end  ;  outer  pores  transversely  elongate  and  mer- 
ging  in  a  groove. 

Material.—  From  Cserhät  (Leitnerhof)  come  16  fragments,  of  which  3  (viz., 
a,  b,  h)  contain  ambulacrals  as  well  as  interambulacrals,  while  the  rest  are  com- 
posed  only  of  interambulacrals  or  fragments  of  the  same.  Seven  out  of  the  16  have 
beeil  selected  as  the  basis  of  the  following  description,  and  are  lettered  a—g.  Of 
these  a,  which  consists  of  an  almost  complete  ambulacrum  and  interambulacrum, 
is  taken  as  holotype  (figs.  131—  134).  The  remaining  9  are  denoted  by  h — q. 

Front  bed  e  4  at  cutting  VI  on  the  Veszprem-Jutas  Railroad  contes  a  fragmentary 
plate,  lettered  r  and  provisionally  referred  to  this  species. 

Three  fragmentary  interambulacrals,  lettered  5,  t,  u,  were  collected  by  Prof. 
Laczkö  in  Giricses-Domb,  Lower  stratified  Limestone. 

Seven  imperfectly  preserved  interambulacral  fragments,  also  from  Cserhät,  are 
doubtfully  referred  here. 

All  these  are  of  Cassian  age. 

Description  of  the  Specimens.  —  Specimen  a  (figs.  131,  133.) 
gives  the  height  of  the  test  as  10.2  mm.;  and  an  ambital  diameter,  estimated  by 
completing  the  pentagon,  of  14.7  mm.  The  height  is  therefore  circa  0.7  of  diameter. 
Comparison  with  the  rest  of  the  material  indicates  that  a  was  of  normal  dimensions, 
though  a  larger  size  was  sometimes  attained.  Thus  the  largest  interambulacral  plate 
in  a  is  5.8  mm.  high  and  5.1  mm.  wide.  Specimen  /is  a  plate  7.6  mm.  high;  specimen 
j  a  plate  with  a  diameter  of  at  least  7.1  mm. ;  and  specimen  5  a  fragment  of  a  plate 
more  than  9  mm.  high.  Assuming  the  measurements  of  the  test  to  be  proportional  to 
those  of  its  several  plates,  we  arrive  at  the  following  minimal  dimensions  in  millimetres 
for  the  complete  tests  of  specimens  — 

/  j  s 

height  13'3  14*2  15-84- 

diameter  19'2  20'9  22-84 

Thus  the  exceptionally  large  specimen  s  would  just  about  attain  the  diameter  of 
the  specimen  of  T.  subsimilis  figured  by  Laube  (1865,  pl.  VIII  b,  f.  4),  viz  23  mm. 
The  height  of  that  specimen  is  14  mm.  and  the  height  of  Münster’s  holotype  was 


1  Very  like,  to  express  the  resemblance  to  T.  subsimilis. 
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not  less  than  18  mm  ;  so  that  the  diameter  of  the  latter  was  probably  about  30  mm. 
lt  appears  then  that  T.  persimilis  is  generallv  of  smaller  dimensions  than  T.  subsirnilis  ; 
but  since  smaller  specimens  of  the  latter  species  are  known  (e.  g.  Brit.  Mus.  36479 
and  E8547,  with  diameters  11.25  mm.  and  9.3  mm.)  much  stress  should  not  be  laid 
on  that.  If,  however,  Läube’s  measurements  are  to  be  accepted  rather  than  his 
words  «kuglig-rund,  wenig  zusammengedrückt»,  T.  subsirnilis  is  more  depressed 
than  T.  persimilis,  its  height  being  only  0.6  of  the  diameter,  while  in  the  smaller 
specimens  just  mentioned  the  ratio  is  respectively  0.56  and  circa  0.54. 

The  number  of  interambulacrals  in  a  column  is  4,  the  fourth  being  either 
minute  with  the  main  tubercle  almost  vanishing  —  if  at  the  adoral  end,  or  rather 
larger  but  with  tubercle  as  yet  undeveloped  —  if  at  the  adapical  end.  These  numbers 
agree  with  those  given  by  Laube  for  T.  subsirnilis,  and  the  arrangement  of  the 
plates  agrees  with  that  observed  in  the  holotype  of  that  species  ,  but  Laube’s  figure 
4  of  pl  VIII  b,  if  at  all  correct,  strongly  suggests  that  Laube  did  not  reckon  the 
minute  plates  at  the  adoral  end,  while  the  holotype  is  also  suggestive  of  more  than 
4  plates  to  a  column.  At  any  rate  in  the  small  specimen  Brit.  Mus.  36479  one  of 
the  two  columns  in  each  interambulacrum  has  5  plates,  while  the  other  has  4 ; 
and  both  columns  appear  to  have  had  5  plates  in  E8547. 

All  the  interambulacrals,  except  the  small  adoral  ones,  are  higher  than  wide, 
whereas  in  T  subsirnilis  the  height  is  about  equal  to  the  width.  The  space  between 
any  two  scrobicules  in  meridional  series  is  greater  than  the  diameter  of  the  largest 
adjacent  scrobicule ;  in  7 .  subsirnilis  the  converse  is  the  case.  The  space  between 
the  adjacent  scrobicules  of  the  right  and  left  columns,  measured  across  the  interradial 
tract,  is  only  half  that  width.  The  scrobicules  are  sharply  sunk,  though  those  of 
Triadocidaris are described  as  flush  inDoEDERLEiN’s  diagnosis.  In  T  subsirnilis,  however, 
they  may  be  slightly  sunk.  The  bosses,  which  occasionally  show  very  faint  traces  of  a 
basal  terrace,  rise  with  fairly  straight  or  slightly  concave  slope  to  a  platform  rather  higher 
than  the  tops  of  the  scrobicular  tubercles.  This  platform  is  distinctly  wider  than 
the  mamelon,  has  no  parapet,  and,  though  normally  plain,  may  show  isolated  and 
faint  traces  of  crenelation.  The  mamelon  is  circular,  slightly  undercut;  with  the 
Perforation  of  fair  size  and,  especially  in  adoral  tubercles,  elongate  vertically.  In 
T.  subsirnilis  the  platform  is  not  so  high,  but  the  mamelon  is  relatively  wider  and 
far  more  prominent.  The  following  measurements  will  make  the  preceding  points 
more  clear: 


T.  pers 

hnilis 

T  subsirnilis 

a 

b 

holotype 

36479 

Height  of  largest  interambulacral . 

5'8 

4‘2. 

7-5 

2'8 

Width  »  »  »  . 

5H 

47 

7‘5 

37 

Diameter  of  scrobicule . 

3-0 

2-3 

5‘2 

275 

»  »  boss,  circa . 

2-0 

— 

3‘2 

L3 

»  »  mamelon . 

L0 

0-82 

2-4 

075 

Intertubercular  tract  measured  vertically  attheambitus 

3-6 

27  ? 

3-5 

0’8 

Ditto,  nearer  oral  pole . . 

2-3 

23 

27 

08 

Greatest  width  of  Interambulacrum . 

7-3 

5'6 

12'8 

57 

»  »  »  Ambulacrum . 

2'0 

20 

35 

L6 

Height  of  test . 

10-2 

— 

18*— f—  ? 

6-3 

Diameter  of  test . 

147? 

12-0? 

30-0? 

1  L25 
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From  these  measurements  it  appears  that,  although  the  smaller  and  presum- 
ably  younger  specimens  of  the  two  species  are,  as  might  be  expected,  not  quite  so 
divergent  as  are  the  larger  ones,  still  even  they  present  the  differences  mentioned  above. 

A  scrobicular  ring  is  formed  by  14  or  15  secondary  tubercles,  between  which 
are  intercalated  miliaries  or  tertiary  tubercles,  frequently  two  arranged  radially  in 
each  of  the  spaces,  just  as  represented  by  Laube  (1865,  pl.  IX,  f.  1)  for  T.  subsimilis. 
The  extrascrobicular  surface  is  filled  with  secondary  tubercles  as  large  as,  or  some- 
times  very  little  smaller  than,  those  of  the  ring,  while  among  them  tertiary  tubercles 
are  irregularly  scattered.  In  a  this  Ornament  is  very  clearly  marked,  the  secondary 
tubercles  being  mamelonate,  but  apparently  not  perforate.  In  the  largest  intertubercular 
tract,  3.6  mm.  across,  about  6  or  7  secondaries  lie  in  a  line,  including  the  scrob¬ 
icular  tubercles  ;  in  a  smaller  tract,  2.3  mm.  across,  there  are  about  4  in  a  line ; 
in  each  case  miliaries  intervene.  In  c  and  f  the  Ornament  is  less  distinct,  the  tubercles 
being  either  ill  developed,  or  worn  down,  thus  producing  an  apparent  tendency  to 
anastomose.  ln  g,  which  is  possibly  not  this  species  but  a  fragment  of  C.  Liagora, 
the  scrobicular  tubercles  are  plainly,  though  slightly,  larger  than  the  extra-scrob- 
icular  secondaries,  while  the  latter  together  with  the  intermingled  tertiaries  are 
widely  spaced  and  rather  regulativ  arranged,  and  a  line  of  tertiaries  borders  the 
adradial  margin.  In  g,  3  well-delined  secondaries  with  their  surrounding  miliaries 
occupy  2.3  mm  ,  while  4  secondaries  occupy  2.6  mm.  Setting  g  aside,  T.  subsimilis 
is  seen  to  differ  from  T.  persimilis,  first  in  the  scrobicular  ring  being  more  prom¬ 
inent  than  the  extra-scrobicular  secondaries,  as  is  clearly  shown  in  Laube’s  pl.  IX 
f.  1  b,  secondly  in  the  absolute  paucity  and  relative  sparseness  of  the  extra-scrob¬ 
icular  secondaries,  as  correctly  represented  in  Münster’s  and  Laube’s  figures  of  the 
holotype.  Specimen  g  though  in  these  respects  approaching  T.  subsimilis,  is  plainly 
differentiated  by  the  distinctness  and  regularity  of  its  Ornament. 

The  ambulacra  (figs.  132,  134)  are  sinuous  and  at  the  ambitus  their  width  is 
from  0.274  to  0.357  that  of  the  interambulacrum ;  these  ratios  are  very  close  to 
those  presented  by  T.  subsimilis.  The  number  of  ambulacrals  to  an  ambital  interam- 
bulacral  is  18,  the  number  in  T.  subsimilis  being  15 — 18.  Their  transverse  sutures 
slope  slightly  inanorad  direction  towards  the  radius.  The  perradial  tract  bearstworows 
of  tubercles,  intermediate  in  size  between  the  secondary  and  tertiary  tubercles  of  the 
interambulacrum,  and  these  tubercles,  being  one  to  each  ambulacral  plate,  form  a 
regularly  alternating  series,  except  at  the  adoral  end,  where  a  few  miliaries  are 
intercalated  between  the  two  rows.  There  are  no  other  tubercles  on  the  ambulacrum, 
but  a  very  minute  miliary  can  with  difficulty  be  detected  on  the  adoral  outer  side 
ot  several  main  tubercles.  Münster  mentions  a  series  of  tubercles  outside  the  pore- 
helds  in  T.  subsimilis,  but  they  appear  to  be  really  on  the  edge  of  the  interambul- 
acrals,  so  there  is  no  difference  between  the  two  species  in  this  respect.  The  inner 
pores  are  circular,  or  very  slightly  extended  transversely  in  connection  with  a  groove 
which  leads  from  each  pore  along  the  orad  margin  of  the  ambulacral,  on  the  suture 
line,  to  the  outer  edge  of  the  ambulacrum.  The  outer  pores  are  markedly  elongate 
transversely  and  each  is  connected  with  a  wider  groove  running  along  the  middle 
of  the  ambulacral,  parallel  with  the  sutural  groove,  to  the  outer  edge  of  the 
ambulacrum.  The  sides  of  this  groove  continue  as  a  ridge  round  the  inner  margin 
of  the  outer  pore  and  so  separate  it  from  the  inner  pore,  and  this  portion  of  the 
ridge  may  be  slightly  raised  into  a  granule.  In  T.  subsimilis  holotype  this  granule 


Echinoid  Tests,  Cidaroida. 


73 


is  more  pronounced,  and  it  may  have  been  this  that  led  Münster  to  assert  the 
presence  of  an  outer  row  of  tubercles ;  in  that  specimen  it  is  continued  into  a  definite 
ridge  on  the  adapical  side  of  each  inner  pore,  which  ridge  does  not  continue  the  ridge 
forming  the  adapical  boundary  of  the  outer  pore,  but  is  more  adoral  in  position  ;  thus 
the  inner  pore  is,  or  appears  to  be,  nearer  the  oral  pole  than  is  its  fellow  outer  pore. 
In  the  small  British  Museum  specimen  of  T.  subsimilis  (36479)  the  elevations  between 
the  two  pores  of  a  pair  are  relatively  still  more  conspicuous,  but  the  outer  pores  are 
here  too  much  covered  by  the  interambulacra  for  the  relations  of  the  ridges  to  be  made 
out.  In  the  still  smaller  test  E8547,  neither  the  admedian  nor  the  interporal  series  of 
tubercles  are  well  developed,  but  the  position  of  the  pores  is  as  in  the  holotype.  In  all 
specimens  the  outer  pores  appear  less  elongate  than  in  T.  persimilis. 

In  both  T.  persimilis  and  T.  subsimilis  the  Ornament  of  the  ambulacra,  and 
in  the  latter  species  the  mutual  relations  of  the  two  pores  of  a  pair,  enable  one, 
in  the  absence  of  other  evidence,  to  Orient  any  fragment  containing  ambulacrals. 
It  is,  indeed,  the  rule  in  Echinoidea  that  the  inner  pore  of  a  pair  is  more  adoral. 
Thus  one  learns  that  Münster’s  pl.  III  f.  2  is  not  merely  reversed  by  the  mirror, 
but  has  the  adoral  end  uppermost,  while  Laube’s  drawing  of  the  same  specimen 
(pl.  IX,  f  1  c)  has  the  adoral  end  downwards  and  is  not  reversed. 

The  Union  between  Ambulacra  and  Interambulacra.  —  In  the 
ambital  and  adapical  regions  the  surface  of  the  ambulacrum  outside  the  interporal 
elevation  slopes  inwards  (i.  e.  towards  the  interior  of  the  test)  so  as  to  pass  beneath' 
the  interambulacrum,  as  is  usual  in  the  genus.  Thus  the  extreme  edge  of  the 
ambulacrum  is  only  seen  when  the  interambulacrals  are  removed,  and  is  then  found 
to  be  slightly  scolloped,  the  notches  between  the  scollops  coinciding  with  the  grooves 
from  the  pores,  one  on  the  suture  between  successive  ambulacrals  and  one  in  the 
middle  of  each  ambulacral.  In  a  the  edge  of  the  interambulacrum  is  concavely 
scolloped,  each  scollop  corresponding  to  an  ambulacral ;  and  the  projections  between 
the  scollops  lie  in  the  grooves  between  adjacent  ambulacrals.  A  similar  arrangement 


interambulacral 


ambulacrals 

inner  outer 

pore  pore 


denticle 


secondary  tubercle 


g.oove  from  outer  pore 
groove  from  inner  pore 


interporal  admedian  tubercle 

granule  and  miliary 


Text  fig.  10.  Diagram  to  show  relations  of  ambulacrals  to  interambulacrals  in  Triadocidaris  persimilis. 
The  lefthand  column  of  ambulacrals  is  partly  pushed  under  the  interambulacral.  X  diarn. 


is  seen  in  T.  subsimilis  (E8547).  The  projections  between  the  scollops  may  or 
may  not  correspond  with  secondary  interambulacral  tubercles.  The  projections,  as 
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shown  by  specimen  c  (figs.  124,  130),  pass  over  the  edges  of  the  interambulacral 
plates,  which  are  bevelled  on  the  inner  surface,  and  form  thereon  a  series  of  denticles, 
which  gradually  die  away  on  the  inner  surface  of  the  interambulacrals.  Where  the 
denticles  die  out  is  a  slight  depression,  followed  by  a  slight  ridge  parallel  with  the 
adradial  margin.  The  spaces  between  the  denticles  are  twice  as  wide  as  the  denticles. 
Comparison  of  all  the  available  specimens  shows  a  change  in  the  suture  as  it  passes 
from  the  adapical  to  the  adoral  region  (fig.  129).  In  the  adapical  and  ambital  regions 
the  bevel  on  the  inner  surface  of  the  interambulacral  margin  slopes  gently  so  as  to 
form  a  sharp  edge,  and  on  this  bevelled  surface  lie  the  denticles,  the  spaces  between 
them  corresponding,  as  above  described,  with  the  concave  scollops  of  the  extreme  edge. 
Towards  the  adoral  end  the  edge  gradually  thickens,  and  a  portion  of  the  bevelled 
surface  comes  to  lie  at  a  much  steeper  slope,  until,  at  the  extreme  adoral  end,  the 
suture  is  at  right  angles  to  the  outer  surface  and  is  considerably  thickened  so  as 
to  form  a  relatively  broad  ridged  surface  inosculating  with  the  ambulacrals.  Thus 
the  regions  of  the  suture  from  apical  to  oral  present  a  series  similar  to  that  regarded 
by  Prof.  Doederlein  (1887  N.  Jahrb.  f.  Mineral.)  as  the  historical  succession,  and 
represented  in  his  figures  5  ( T .  subsitnilis),  6  (T.  liagora),  8  ( Rhabdocidaris  anglo- 
suevica ),  10  ( Cidaris  Thouarsi).  This  fact  is  not  necessarily  opposed  to  Prof. 
Doederlein’s  hypothesis,  but  it  shows  the  danger  of  basing  general  Statements  on 
isolated  fragments,  and  suggests  the  exercise  of  great  care  in  using  the  bevel  of  the 
suture  as  a  means  of  distinguishing  Triadocidaris  from  Microcidaris.  One  result  of 
this  structure  is  to  give  flexibility  to  the  adapical  region  and  rigidity  to  the  adoral, 
this  rigidity  being,  no  doubt,  correlated  with  the  development  of  a  peristomial  frame- 
work.  The  inner  surface  of  the  interambulacrum,  as  seen  for  instance  in  c  (fig. 
130)  and  d,  does  in  fact  present  a  thickening  along  the  border  of  the  peristome,  rising 
into  an  elevation  at  each  adradial  angle.  Confirmation  of  this  suggested  rigidity  is 
presented  by  the  partly  crushed  small  specimen  of  T.  subsimilis  (E8547).  Here 
the  plates  of  the  adoral  region  of  the  test  retain  their  normal  position,  while  in  the 
upper  half  the  interambulacra  are  markedly  thrust  over  the  ambulacra  as  far  as  to 
the  inner  pores. 

So  far  as  the  material  in  the  British  Museum  allows  one  to  judge,  all  the  species 
of  Triadocidaris  present  a  structure  like  that  just  described.  It  may  be  thought  that 
the  admirable  and  suggestive  papers  by  Prof.  Doederlein  render  this  minute  account 
unnecessary.  It  must  therefore  be  pointed  out  that  the  present  account  differs  from 
that  of  my  eminent  predecessor,  not  merely  in  the  description  of  structural  Variation 
in  different  regions  of  the  suture,  but  in  the  essential  details  as  to  the  articulation 
of  the  bevelled  surfaces.  While  the  appearances  presented  by  those  surfaces  when 
separated  suggested  to  Prof.  Doederlein  that  each  denticle  of  the  interambulacrum 
fitted  into  a  groove  or  depression  in  the  middle  of  the  corresponding  ambulacral, 
and  though  such  an  interpretation  affords  a  needed  and  a  plausible  explanation  of 
the  grooves  in  question,  still  none  of  the  united  specimens  before  me,  whatever  its 
degree  of  overthrust,  confirms  that  inference ;  on  the  contrary,  the  denticles,  or  the 
points  of  the  scollops  in  which  they  end,  invariably  rest  in  the  other  series  of  grooves, 
those,  namely,  between  the  ambulacrals.  Thus  at  a  certain  degree  of  overthrust  the 
concavity  of  the  scollop  corresponds  with  the  outer  margin  of  the  outer  pore,  leaving 
a  free  exit  for  the  podium.  Should  the  overthrust  proceed  further,  as  one  can  see 
that  it  occasionally  did,  then  the  pore  would  be  gradually  closed,  allovving  time  for 
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the  withdrawal  of  the  podium  ;  and  eventually  the  overthrust  would  be  checked  by 
two  structures  —  the  meridional  ridge  on  the  inner  surface  of  the  interambulacrum, 
and  the  elevation  or  granule  between  the  inner  and  outer  pores.  If  this  interpretation 
be  admitted,  what,  it  may  be  asked,  is  the  meaning  of  the  groove  or  depression 
in  the  middle  of  each  ambulacral  ?  Perhaps  it  was  a  fossa  for  the  attachment  of  a 
muscle  or  ligament ;  perhaps,  together  with  the  groove  from  the  other  pore,  it  was 
a  furrow  for  fibrils  of  the  peripheral  nervous  System.1 

I  should  hesitate  to  oppose  this  interpretation  to  that  of  Prof.  Doederlein, 
were  it  not  that  his  account  is  inconsistent  with  his  own  hypothesis  of  the  evolution 
of  the  modern  type  of  suture.  On  that  hypothesis  «die  Rippen,  die  auf  die  Rand¬ 
fläche  beschränkt  bleiben,  verursachen  die  zickzackförmige  Knickung».  In  the  zigzag 
suture  of  a  recent  Cidarid,  the  projections  of  the  interambulacrum  alternate  with 
the  ambulacrals,  and  it  is  obviously  the  meaning  of  Prof.  Doederlein  that  these 
projections  are  homologous  with  the  ridges  or  denticles.  This  homology  may  in 
fact  be  regarded  as  proved  by  the  change  observed  in  the  different  regions  of  a 
single  suture  in  T.  persimilis.  But  if  so,  the  denticles  must  alternate  with  the 
ambulacrals  instead  of  coinciding  with  them.  And  the  Observation  of  united  spec- 
imens,  as  opposed  to  Prof.  Doederlein’s  inference  from  isolated  fragments,  shows 
that  they  do  alternate. 

A  further  argument  against  Prof.  Doederlein’s  view  is  presented  by  various 
species  of  other  genera  (e.  g.  Echinocrinus  =  Archaeocidaris,  as  observed  by 
A.  Tornquist,  N.  Jahrb.  f.  Mineral.  1896,  II,  p.  42),  in  which,  although  the  inter 
ambulacral  margin  is  denticulate,  there  are  no  grooves  on  the  ambulacrals. 

In  T.  persimilis  the  other  margins  of  the  interambulacrals  are  not  exposed  as 
a  rule,  but  the  plates  are  broken  across  at  other  levels,  a  fact  which  shows  that 
the  union  was  close  and  rigid.  Only  in  specimens  s  and  t  can  any  part  of  a  transverse 
sutural  surface  be  detected ;  it  is  vertical  or  very  slightly  bevelled,  with  a  faint 
median  depression. 

Relations  of  the  Species. — In  T.  venusta  the  scrobicular  ring  consists 
of  only  7- — 8  small  secondaries,  and  the  ambulacra,  according  to  Münster,  are  quite 
straight.  T.  Liagora,  which  has  similar  Ornament,  has  a  larger  number  of  inter¬ 
ambulacrals  in  a  column,  with  the  result  that  the  scrobicules  are  contiguous,  with 
scrobicular  tubercles  reduced  in  size,  or  are  even  confluent.  In  T.  Stiessi  a  further 
increase  in  the  number  of  interambulacrals  results  in  more  elliptical  and  more 
confluent  scrobicules.  In  T.  subnobilis  also  the  scrobicules  are  confluent  and  have 
no  definite  ring  of  tubercles.  The  remaining  species  T.  subsimilis  is  more  closely 
allied  to  T.  persimilis  than  are  any  of  the  preceding,  and  the  two  rriight  perhaps 
be  considered  as  local  races.  As  has  been  shown  in  detail,  T.  persimilis  is  smaller, 
more  depressed,  with  perhaps  fewer  interambulacrals  in  column,  and,  consequently, 
with  interambulacrals  relatively  higher,  and  much  larger  intertubercular  tracts ;  the 
mamelon  of  the  main  tubercles  is  narrower  and  less  prominent,  the  secondary 
tubercles  are  more  numerous  and  those  of  the  scrobicular  ring  less  pronounced ; 
the  ambulacra  differ  in  minute  details,  perhaps  of  merely  individual  significance. 

Taking  the  major  differences,  we  may  place  the  species  of  Triadocidaris 
hitherto  described,  excluding  T.  vemista,  which  Lambert  refers  to  Microcidaris,  in 


1  See  Pkouho  «Recherches  sur  le  Dorocidaris »,  Arch  Zool.  Exper.  (2j  V,  p.  245,  pl.  XIV,  fig.  2,  sn. 
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a  series  according  to  the  height  and  number  of  the  interambulacrals,  thus : 
T.  persimilis,  T.  subsimilis,  T.  Liagora,  T.  Suessi,  and  T.  subnobilis.  Such  an 
order  also  shows  an  increase  in  the  definiteness  of  the  scrobicular  ring  from 
T.  persimilis  to  T.  Liagora,  but  this  progress  is  then  interfered  with  by  the 
increasing  confluence  of  the  scrobicules.  Whether  such  an  arrangement  represents 
an  evolutionary  series  is  another  question,  on  which  some  light  is  thrown  by  the 
species  next  to  be  described  —  T.  praeternobilis. 

Triadocidaris  ?  sp.  indet.  a. 

Material.  —  A  primary  interambulacral  tubercle,  with  all  the  extra-scrobicular 
and  much  of  the  intra-scrobicular  portion  of  the  plate  missing ;  from  Bed  e  4  at 
Cutting  VI  on  the  Veszprem — Jutas  Railroad ;  of  Cassian  age. 

Descriplion  o  f  the  S  p  e  c  i  m  e  n,  —  Mamelon  relatively  rather  large,  perfo- 
rate,  depressed  hemispherical,  very  slightly  undercut,  diameter  1.7  mm.,  on  a  platform 
of  2.3  mm.  diameter,  with  slight  parapet,  not  much  raised  above  scrobicule  floor;  diameter 
of  scrobicule,  circa  5.0  mm. ;  a  scrobicular  ring  probably  present,  but  only  about  two 
small  tubercles  remain  at  one  corner  of  the  specimen.  Thickness  of  plate  at  scrob- 
cule,  0.7  mm.;  to  top  of  platform,  1.3  mm.;  to  top  of  mamelon,  2.25  mm. 

Triadocidaris  praeternobilis  1  n.  sp. 

(Plate  VI.  figs.  135 — 138.) 

Diagnosis.  —  A  Triadocidaris  in  which  the  ambital  interambulacrals  have 
scrobicules  sunk,  elliptical,  confluent,  and  with  no  scrobicular  ring.  Extra-scrobicular 
interradial  tract  with  secondary  and  tertiary  tubercles  alternating  in  meridional 
sequence,  one  of  each  on  each  plate ;  these  are  clearly  mamelonate,  perforate, 
scrobiculate,  and  are  surrounded  by  quaternaries  and  miliaries  dense  and  irregulär. 
About  7  ambulacrals  to  each  ambital  interambulacral. 

Material  —  a  (fig  138)  Fragment  of  an  interambulacrum,  comprising 
the  interradial  tract  with  two  main  tubercles  on  one  side,  their  scrobicules  incom- 
plete,  and  the  margins  of  three  scrobicules  on  the  other  side ;  from  Jeruzsälemhegy. 
This  is  the  holotype.  b  (figs.  1 35—  137)  Fragment  of  an  interambulacrum,  consisting 
of  two  plates  from  which  the  interradial  tract  has  been  broken  away ;  Railroad 
Veszprem — Jutas,  Cutting  I.  Both  are  of  Raiblian  age. 

These  two  specimens  Supplement  one  another;  indeed  the  only  parts  they 
have  in  common  are  the  actual  tubercles ;  but  1  have  scarcely  any  doubt  as  to 
their  specific  identity.  In  the  following  description  the  portions  referring  to  the 
adradial  border  are  based  on  specimen  b  alone. 

Description  of  the  Specimens.  —  The  plates  appear  to  be  not  far 
removed  from  the  ambitus,  and  may  therefore  be  regarded  as  fairly  representative. 

The  plates  are  low,  with  scrobicules  sharply  sunk,  vertically  compressed,  and 
confluent,  but  sometimes  limited  by  a  slight  ridge.  The  main  tubercles  are  prominent 
and  of  peculiar  shape :  the  mamelon,  circular,  tlattened,  very  slightly  undercut,  with 
large  Perforation  vertically  elongate,  rests  on  a  fairly  wide  platform  with  slight  para¬ 
pet  ;  from  the  edge  of  this  the  boss  slopes  steeply  downwards  in  a  convex  curve 


Bx:eeding'  noble,  to  express  the  relation  to  T.  subnobilis. 
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which  is  rather  suddenly  changed  to  a  concave  curve,  and  this  again  into  a  con- 
vexity  ending  in  a  wall  that  rises  almost  vertically  from  the  flat  scrobicule.  The  effect 
is  that  of  a  basal  terrace  rounded  oft'  (fig.  138,  elevation). 

There  is  no  scrobicular  ring,  but  the  whole  extra-scrobicular  surface  is  crowded  with 
tubercles  and  miliaries  in  which  the  following  arrangement  can  be  detected  (fig.  138). 
The  interradial  tract  contains  two  main  meridional  rows,  each  consisting  of  clearly 
mamelonate  and  perforate  tubercles  of  two  sizes  —  secondaries  and  tertiaries  — 
which  alternate  in  sequence,  so  that  one  secondary  and  one  tertiary  is  on  each 
interambulacral  plate.  Since  the  plates  themselves  alternate,  a  secondary  of  one 
column  lies  at  the  same  horizontal  level  as  a  tertiary  in  the  adjoining  column.  The 
distinction  in  size  between  these  secondaries  and  tertiaries  is  subject  to  much  Var¬ 
iation.  But  they  can  be  identified  by  their  grouping,  for  the  space  between  a  sec¬ 
ondary  and  the  tertiary  on  the  same  plate  is  not  so  great  as  that  between  the 
same  secondary  and  the  tertiary  on  the  next  plate  in  the  same  column.  The  mammiform 
bosses  of  both  secondaries  and  tertiaries  are  surrounded  by  narrow  scrobicules, 
scarcely,  if  at  all,  sunk,  but  rendered  clear  by  the  close-set  Ornament  of  the  remaining 
space.  This  consists  of  miliaries  among  which  are  scattered  quaternary  tubercles, 
slightly  mamelonate.  None  of  these  latter  bear  any  definite  relation  to  the  primary 
scrobicules.  In  the  adradial  tract,  however,  as  seen  in  b,  there  seems  to  be  a  reg¬ 
ulär  row  of  miliaries  or  quaternaries  along  the  margins  of  the  scrobicules,  while 
between  them  and  the  adradial  margin  each  plate  bears  3  or  4  rather  larger  (?  tert¬ 
iary)  tubercles  (fig.  135). 

The  adradial  suture  is  constructed  on  the  plan  described  under  T.  persiniilis, 
but  there  are  only  about  7  denticles  to  each  interambulacral,  which  therefore 
corresponded  to  about  7  ambulacrals  (fig.  1 36).  In  the  holotype  a  portion  of  the  transverse 
suture  between  the  interambulacrals  is  seen  at  the  aboral  margin  of  a  scrobicule ; 
it  slopes  slightly  downwards  and  inwards,  and  has  a  distinct  median  groove.1  A 
similar  sutural  face,  more  bevelled,  is  seen  in  specimen  b  (figs.  136,  137). 

The  plates  are  thin,  especially  at  the  edges  of  the  primary  scrobicules,  but 
are  strengthened  at  the  sutures. 

The  following  are  measurements  in  millimetres  : 


a 

b 

Height  of  interambulacral . 

2.4 

3.15 

Width  »  »  (estimated)  . 

6.6 

8.0 

Transverse  diameter  of  scrobicule 

4.4? 

5.0 

Diameter  at  base  of  boss . 

2.0 

2.6 

»  of  platform . 

1.0 

1.2 

»  of  mamelon . 

0.5 

0.7 

Width  of  interradial  tract . 

3.3 

— 

Diameter  of  a  secondary  tubercle  .  . 

0.7 

— 

Thickness  of  plate  near  margin  .  .  ca. 

0.5 

ca.  0.5 

Relations  of  the  Species.  —  Although  the  high  development  of  the  extra- 
scrobicular  Ornament  suggests  at  first  a  Diademoid  rather  than  a  Cidaroid,  still  the 
nature  of  the  adradial  suture  inclines  one  to  keep  the  species  in  Triadocidaris  in 
the  absence  of  definite  contrary  evidence  from  the  ambulacra.  Further  the  resembl- 


For  discussion  of  this  structure,  see  under  Miocidaris  (p  88). 
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ance  to  T.  subnobilis  is  so  close  that,  with  our  present  knowledge,  the  two  cannot 
be  separated  generically.  Unfortunately  the  systematic  position  of  the  latter  species 
is  itself  uncertain,  since  it  too  is  known  only  from  interambulacrals.  If,  however, 
the  choice  is  confined  to  Miocidaris  and  Triadocidaris ,  the  latter  is  certainly  pref- 
erable.  Broadly  speaking,  T.  praeter nobilis  continues  the  line  of  development  repres- 
ented  by  T.  persimilis,  T.  subsiniilis,  T.  Liagora,  T.  Suessi,  and  T.  subnobilis ;  it 
differs  from  T.  subnobilis  in  the  same  way  as  that  species  differs  from  T.  Suessi. 
The  depression  of  the  scrobicule,  absent  from  the  holotype  of  T.  subnobilis,  but 
observed  in  an  unfigured  paratype  (electrotype  in  Brit.  Mus.,  E  4798),  is  intensified 
in  T.  praeternobilis.  The  secondary  tubercles  with  their  perforated  mamelons  and 
manifest  scrobicules  are  better  developed  in  the  present  species,  which  is  mainly 
distinguished  by  the  regulär  arrangement  of  secondaries  and  tertiaries ;  for  in  T. 
subnobilis  no  such  regularity  can  be  detected,  while  its  secondaries  and  tertiaries, 
being  relatively  smaller,  are  also  more  numerous.  These  distinguishing  features  can 
be  seen  at  a  glance,  even  in  a  small  fragment.  In  T.  praeternobilis  the  platform 
of  the  primary  tubercles  appears  to  be  less  wide,  and  the  parapet  less  sharply  cut ; 
but  these  are  characters  in  which  individual  Variation  must  be  allowed  for. 

The  two  Bakony  species  of  Triadocidaris  come  at  the  extreme  ends  of  a 
continous  series  of  which  the  intervening  terms  are  found  at  St.  Cassian.  Since 
there  is  good  reason  to  believe  that  T.  praeternobilis  occurs  at  a  higher  horizon 
than  T.  persimilis  and  higher  than  the  St.  Cassian  beds,  it  affords  some  argument 
that  the  series,  as  previously  described,  is  a  truly  progressive  evolutionary  series. 

Triadocidaris  ?,  cf.  T.  praeternobilis. 

(Plate  VI.  figs.  139,  140.) 

Material.  — -  Three  small  interambulacrals  of  peculiar  appearance,  found  in  the. 
Raiblian  beds  at  Jeruzsalemhegy,  and  lettered  a,  b,  c. 

D  e  s  c  r  i  p  t  i  o  n  o  f  the  Specimens.  —  The  plates  are  all  wider  than  high. 
c,  the  smallest  of  them,  which  is  the  most  complete  in  outline  appears  hexagonal 
or  heptagonal ;  probably  it  was  essentialty  of  the  ordinary  pentagonal  shape  with 
the  adradial  angles  rounded  off,  as  is  not  unusual.  a,  when  complete,  must  have 
appeared  almost  quadrangular,  since  the  interradial  margin,  which  is  complete,  is 
straight  with  only  a  slight  truncation  at  one  corner,  probably  the  adambital ;  and 
this  truncation  is  bevelled  on  the  outside.  The  plates  are  thickened  by  an  external 
ridge  at  the  transverse  sutures,  which  are  approximately  vertical  and  seem  to  show 
occasional  traces  of  grooving.  The  straighter  and  longer  portion  of  the  interradial 
suture  is  also  thick  and  vertical.  The  adradial  margin  appears  to  have  been  thinner, 
but  presents  no  traces  of  definite  bevels  or  denticles. 

The  tubercle  is  best  preserved  in  a.  The  mamelon  is  perforate,  circular, 
depressed,  not  undercut,  and  of  fair  width  relative  to  the  diameter  of  the  plate.  It  rests 
on  a  platform  of  nearly  three  times  its  diameter,  with  a  low,  broad,  rounded  parapet. 
In  b  and  c  the  mamelon  is  broken  away  and  the  Perforation  appears  to  have  been 
enlarged,  so  that  this  platform  with  its  parapet  looks  like  a  large  mamelon.  The 
boss  slopes  steeply  with  a  convex  curve,  which  suddenly  becomes  concave  and 
ends  in  the  rounded  edge  of  an  obsolescent  basal  terrace.  Outside  this  there  is 
neither  a  distinct  scrobicule,  nor  any  ornament  other  than  the  slight  ridges  already 
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mentioned  as  lying  at  the  upper  and  lower  margins,  and  an  occasional  faint  Suggestion 
of  radiating  folds  or  ridges. 

Relations  of  the  Specimens.  —  There  is  nothing  to  prove  that  these 
plates  belong  to  a  Triadocidaris ;  indeed  they  do  not  resemble  characteristic  plates 
of  any  Cidaroid.  The  tubercle,  however,  is  so  much  like  that  of  Triadocidaris 
praeternobilis,  that  these  plates  might  come  from  the  adoral  region  of  an  individual 
of  that  species. 

Triadocidaris  cf.  subnobilis  ? 

Material.  —  A  fragment  consisting  of  portions  of  three  interambulacrals,  much 
weathered  as  well  as  obscured  by  tenacious  matrix,  from  the  Raiblian  Bed  g  at 
Cutting  IV  on  the  Veszprem-Jutas  Railroad. 

Description  of  the  Specimen.  —  Two  main  tubercles  are  exposed,  the 
third  being  hidden  by  matrix.  The  mamelon  is  perforate,  relatively  small,  0.7  mm. 
diameter,  on  a  rather  broad  platform  1.6  mm.  diameter,  with  apparently  a  slight 
parapet.  From  this  the  bosses  slope  rather  steeply  with  a  concave  curve.  Scrobic- 
ules  very  slightly,  if  at  all,  sunk,  elliptical  with  meridional  diameter  3.2  mm, 
confluent ;  scrobicular  ring  probably  not  strongly  marked.  Several  small  mamelonate 
tubercles  are  visible. 

Relations  of  the  Specimen.  — •  This,  when  collected  by  Prof.  Laczkö,  was 
labelled  by  him  « Cidaris  cf.  subnobilis  Münst.»,  and  so  1  have  left  it ;  but  it  is  quite 
as  likely  to  be  T.  praeternobilis. 

Triadocidaris  immunHax  n.  sp. 

(Plate  VI.  figs.  141  — 149.) 

Diagnosis.  —  A  Triadocidaris  with  test  (probably)  depressed;  each  interamb- 
ulacral  column  contains  numerous  (certainly  more  than  8)  plates,  of  which  the  width 
being  taken  as  100,  the  height  is  from  72  to  50;1  2  scrobicules  indefinite,  non-con- 
fluent,  but  those  near  the  poles  are  usually  contiguous  and  transversely  elliptical,  and 
all  are  fliish  or  very  feebly  sunk ;  distance  from  centre  of  tubercle  to  adradial  margin 
from  37  to  50;  approximate  diameter  of  boss  from  37  to  31;  diameter  of  mamelon 
from  20  to  14;  platform  distinctly  wider,  flat,  or  with  very  slight  parapet;  no  scrob¬ 
icular  ring ;  extra-scrobicular  surface  crowded  with  miliaries  of  two  sizes,  which 
tend  to  radiate  from  the  tubercle.  Transverse  sutures  of  interambulacrals  slightly 
grooved  or  bevelled,  but  non-imbricate.  About  1 1  ambulacrals  to  each  ambital  inter- 
ambulacral. 

Material.  —  (a)  Holotype,  adoral  portion  of  an  interambulacrum  (figs.  141  —  143); 
(b)  a  similar,  but  less  complete  fragment,  marked  in  ink  «IX,  63»  (figs.  147—149); 
(er)  an  isolated  interambulacrel,  large  and  almost  complete;  (d)  a  smaller  fragmentary  plate, 
referred  here  with  some  doubt;  (e)  two  interambulacrals,  firmly  united  in  meridional 
series  (figs.  144 — 146);  (f)  two  interambulacrals  and  part  of  third,  similarly  united: 
all  these  come  from  the  Raiblian  beds  of  Jeruzsälemhegy.  (g)  An  interambulacral, 
closely  resembling  c,  from  the  Raiblian  beds  a — b  of  Cutting  IV  on  the  Veszprem — 
Jutas  railroad. 


1  Unfortipied,  i.  e.  with  no  scrobicular  circle  or  ring. 

2  In  each  of  these  measurements  the  former  is  the  more  adoral. 
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Description  o  f  t  h  e  Specimens.  —  The  plates  are  all  thin  in  proportion 
to  their  area,  but  not  remarkably  so.  The  fragments  a  and  b  are  clearly  adoral; 
and  that  the  remaining  plates  also  are  from  either  the  adoral  or  adapical  regions, 
is  proved  by  the  angle  vvhich  the  adradial  margin  forms  with  the  two  parallel 
tranverse  margins,  as  well  as  by  the  marked  inequality  of  the  orad  and  apicad 
interradial  margins.  The  slight  differences  between  the  specimens  are  due  partly  to 
their  having  come  from  different  regions  of  the  interambulacrum,  partly  perhaps  to 
their  derivation  from  individuals  in  different  stages  of  growth. 

Fragment  a  (fig.  141)  contains  in  its  a  column  3  well-developed  main  tubercles, 
which  rather  rapidly  increase  in  size  avvay  from  the  peristome,  also  apparently  a  very 
small  obsolescent  tubercle  on  the  peristomial  border;  its  b  column  shows  2  well-deve¬ 
loped  tubercles,  while  a  third  probably  underlies  a  detached  plate  that  covers  the  adoral 
end  of  this  column.  The  6  or  7  plates  that  bear  these  tubercles  form  a  piece  of 
test  in  which  no  sutures  can  be  distinguished  even  with  the  aid  of  Loven’s  fluid, 
while  the  adapical  edges  are  fractured  and  correspond  with  the  assumed  Position 
of  the  sutures  for  only  a  small  distance.  This  adoral  region  of  the  interambulacrum 
is  almost  flat,  but  the  wide  interradial  tract  is  slightly  depressed,  while  the  adradial 
tracts  slope  ge  nt  ly  to  the  adradial  margin. 

In  specimen  b  (fig.  149)  the  union  of  the  plates,  though  firm,  was  not  so  close 
as  in  a,  for  their  outlines  are  clearly  indicated  by  depressed  sutures,  and  the 
boundary  of  the  fragment  to  a  large  extent  corresponds  with  the  sutural  edge  of 
an  interambulacral. 

Specimens  e  and  f  afford  further  proof  that  the  transverse  sutures  of  the 
interambulacrum  were  not  flexible.  At  the  same  time  a  slight  bevel  can  be  detected 
when  the  margin  is  well  preserved.  Thus  in  e  the  free  margin  of  the  smaller  plate  has 
a  slight  bevel  facing  outwards  (fig.  145),  and  this  is  carried  round  the  adjacent 
limb  of  the  interradial  margin,  which  is  the  smaller  limb  ;  the  free  margin  of  the 
larger  plate  has  a  bevel  facing  inwards  (fig.  146),  but  it  is  not  conspicuous,  partly 
because  the  margin  is  a  little  worn.  Although  these  bevels  are  so  slight  that 
they  might  rather  be  described  as  a  slight  deviation  of  the  suture-face  .from  the 
vertical,  still  they  are  enough  to  suggest  that,  in  accordance  with  the  general  rule 
of  adapical  imbrication,  the  smaller  plate  is  adoral,  and  consequently  that  the 
fragment  comes  from  the  adoral  region.  In  the  isolated  plate  c,  the  shorter,  i.  e. 
the  adpolar,  of  the  transverse  suture-faces  is  slightly  grooved,  while  the  longer, 
adambital  one  shows  no  definite  bevel ;  if  the  grooved  margin  be  rightly  regarded 
as  adapical,  then  this  plate  is  from  the  adapical  region. 

The  position  of  the  main  tubercles  on  the  interambulacrals  varies  with  regard 
to  both  the  adradial  and  the  adapical  margins.  Taking  the  first  point,  we  note  that 
in  a,  if  the  transverse  diameter  of  each  plate  be  taken  as  100,  then  the  distance 
of  the  centre  of  the  tubercle  from  the  adradial  margin  is,  in  the  adoral  plate,  42, 
in  the  next,  38,  and  in  the  next,  37.  In  both  e  and  f,  which  agree  fairly  well  in 
size  and  probable  position  with  the  second  and  third  plates  of  a,  the  corresponding 
ratios  are  about  47  and  41.  From  these  facts  it  follows  that,  in  the  strictly  adoral 
region,  the  tubercles  assume  a  more  adradial  position  according  as  the  plates  are 
remote  from  the  peristome.  Possibly  this  tendency  continued  to  the  ambitus,  but 
in  c  the  ratio  is  50,  and  this  suggests  that  in  the  adapical  region  the  tubercles  became 
more  central.  In  spite  of  the  ratios,  the  line  of  tubercles  appears  to  approach  the 
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adradial  margin  as  it  nears  the  peristome  ;  and  this  appearance  is  due  partly  to  the 
great  obliquity  of  the  adradial  margin,  partly  to  the  diminished  angularity  of  the  inter¬ 
radial  suture  causing  the  centre  of  each  plate  itself  to  come  nearer  to  the  adradial  margin. 

Each  main  tubercle  has  a  mamelon  of  fair  relative  size,  its  transverse  diameter 
being  from  0.14  to  0.2  of  the  transverse  diameter  of  the  plate,  while  its  meridional 
diameter  tends  to  be  rather  greater  and  is  never  less.  In  the  adoral  region  the  relat¬ 
ive  size  of  the  mamelon  increases  towards  the  peristome,  owing  to  the  rapid  less- 
ening  of  the  diameters  of  the  plates,  while  its  absolute  size  increases  away  from 
the  peristome.  The  Perforation  is  circular  but  not  always  central,  thus  in  e  (hg.  144)  it  is 
shifted  towards  the  adambital  margin,  and  in  c  away  from  that  margin  ;  that  is  to 
say,  if  our  previous  inference  with  regard  to  c  be  correct,  the  shifting  in  both  cases 
is  adapical.  The  neck  is  undercut  slightly  or  not  at  all. 

The  boss  has  a  well-marked  platform,  without  parapet  in  specimens  c  to  g, 
with  very  slight  parapet  in  b,  and  with  slightly  more  defined  parapet  in  a\  this 
occasionally  shows  very  faint  traces  of  crenelation.  From  this  the  boss  slopes  at  a 
moderately  high  angle,  with  straight,  or  slightly  concave,  or  waved  sides  into  the 
flush  or  feebly  sunk  scrobicule.  The  scrobicular  circle  is  not  defined,  nor  is  there 
a  scrobicular  ring ;  but  the  scrobicule  merges,  often  with  faint  radiating  ridges  or 
folds,  into  the  extra-scrobicular  surface,  which  bears  miliaries  of  two  sizes.  These 
may  be  quite  irregulär,  as  in  a,  where  about  16  are  contained  in  (2.5  mm.)2;  or 
may  tend  to  continue  the  radiating  folds  just  mentioned,  as  in  e ;  or  may  be  rather 
more  regulär,  especially  along  the  adradial  margin,  as  in  b,  where  in  the  second 
plate  a  definite  row  is  formed  by  6  equal  miliaries.  In  no  case  do  the  scrobicules 
appear  confluent,  but  they  are  always  separated  by  miliaries.  The  scrobicules  may 
be  almost  circular  in  the  relatively  high  plates,  for  example  c,  or  elliptical  in  the 
lower  plates,  for  example  e,  in  which  the  intertubercular  miliaries  are  reduced  to  a 
single  thin  row. 

The  adradial  margin  of  each  plate  is  almost  straight,  if  anything  with  a  slight 
convex  curve  ;  it  is  bevelled  on  its  inner  surface,  and  provided  with  denticles  which 
die  out  against  a  slight,  rounded  meridional  ridge  (figs.  143,  146,  147).  The  number 
of  denticles  to  a  plate,  which  indicates  the  number  of  ambulacrals  corresponding  with 
an  interambulacral,  is  about  1 1  to  plates  3  and  4  of  a,  plate  3  of  b,  the  larger 
plate  of  e,  and  in  c.  Plate  2  of  b  has  about  91/.,  ;  and  the  smaller  plate  of  e,  8  or 
9.  .The  miliaries  on  the  adradial  margin  do  not  correspond  with  the  denticles 
in  either  number  or  position. 

In  specimens  a,  c,  and  e,  where  the  denticles  are  clearly  seen,  the  structure 
is  essentially  the  same  as  in  other  species  of  Triadocidaris :  the  denticles  on  the 
inner  surface  are  continuous  with  the  projections  of  the  extreme  margin ;  at  the 
adoral  end  of  the  suture  the  denticles  die  out,  while  the  scolloped  margin  thickens. 
In  b,  however,  the  marginal  projections  appear  to  die  out  soon  and  to  be  replaced 
by  depressions,  as  though  there  were  fa^nt  denticles  alternating  with  the  marginal  pro¬ 
jections  (fig.  147).  This  appearance  might  possibly  be  held  to  Support  Professor  Doeder- 
lein’s  view  that  the  denticles  correspond  with  the  ambulacrals  instead  of  alternating  with 
them  ;  but  this  it  can  only  do  by  contradicting  the  view  that  the  denticles  of  the 
inner  surface  are  homologous  with  the  projecting  angles  of  the  margin.  Other  species, 
e.  g.  Mesodiadema  latum,  show  this  structure  more  clearly,  and  prove  that  the  depressions 
on  the  inner  surface  are  not  depressions  between  denticles  but  depressions  in  the  denticles. 

Resultate  der  wissenschaftl  Erforschung  des  Balatonsees.  I  Bd.  l.T.  Pal.  Anh.  6 
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The  peristomial  structures  are  well  preserved  in  and  rather  less  so  in  b 
The  margin  has  a  faint  convex  curve,  slightly  excavate  on  the  interradius.  At  the 
adoral  end  the  meridional  ridges  of  the  inner  surface  abut  on  the  interambulacral 
processes  of  the  discontinuous  perignathic  girdle.  The  margin  itself  forms  a  slight 
thickening  or  ridge,  continuous  round  the  peristomial  border  of  the  interambulacrum, 
and  presenting  no  trace  of  connection  with  any  ambulacral  processes.  From  this 
ridge  arise  the  two  interambulacral  processes,  one  on  each  side  of  the  interradius. 
Each  process  is  subtriangular  in  plan,  having  at  its  adoral  end  a  truncate  apex 
merged  in  the  marginal  ridge,  from  which  the  processes  rise  gradually  to  their 
broader  bases,  at  the  same  time  diverging  slightly.  Between  the  processes  is  a  tract 
continuous  with  the  marginal  ridge  and  therefore  raised  slightly  above  the  general 
level  of  the  inner  surface  of  the  interambulacrum.  It  is  subtriangular  in  outline, 
having  a  truncate  aboral  apex  separating  the  bases  of  the  processes.  Viewed  from 
the  adambital  end  of  the  fragment,  the  elevated  base  of  each  process  is  seen  to 
areh  over  a  slight  excavation  in  the  process  itself. .(See  flgs  142,143,147,148). 

The  following  are  measurements  in  millimetres : 


a 

C 

d 

e  / 

al  a2 

a3  ' 

small  large  small  large 

Meridional  diameter  of  plate  . 

2.9 

3.2 

3.5 

5.5 

4.3 

3.1 

3.5 

3.3? 

3.7 

Transverse  diameter  of  plate  . 

4.0 

5.7 

7.0 

7.4 

? 

5.3 

6.9 

5.5? 

7.0 

Distance  of  centre  of  tubercle 

from  adradial  margin  .  . 

1.7 

2.2 

2.6 

3.7 

? 

2.5 

2.8 

2.6 

2.9 

Approximate  dia- 1  meridional 

2.4 

2.9 

3.5 

4.2 

} 

2.4 

3.0 

3 

? 

meter  of  scrobicule  )  transverse 

2.4 

3.0 

4.0 

4.6 

? 

3.4 

4.1 

? 

? 

Approximate  diameter  of  tub- 

ercle . 

1.5 

2.0 

2.2 

— 

? 

2.2 

— 

— 

— 

(  meridional) 

1.5 

? 

0.9 

1.1 

1.0 

1.1 

Diam.  of  mamelon  j  transversej 

0.8 

1.1 

1.15 

1.35 

1.1 

0.8 

1.0 

1.0 

1.05 

Thickness  of  plate  near  margin 

— 

— 

0.7 

0.65 

0.45 

0.5 

0.5 

0.5 

Thickness  on  interradius 

0.9 

— 

0.6 

— 

— 

— 

— 

— 

— 

Thickness  at  tubercle  .  .  . 

— 

— 

1.8 

— 

— 

— 

— 

— 

— 

In  a :  length  of  adradial  margin  of  a  column,  comprising  3  well-developed  plates, 
circa  8.7  ;  of  b  column,  circa  7.3 ;  thickness  at  highest  point  of  perignathic  processes, 
1 .9 ;  distance  of  that  point  from  peristomial  border,  2.9. 

Relations  of  the  Species.  —  In  the  indefinite  and  flush  or  feebly  sunk 
scrobicule,  and  in  the  tendency  of  the  miliaries  to  radiate,  T.  immunita  differs  from 
other  species  of  Triadocidaris  and  reminds  one  of  the  associated  fossils  referred  to 
Miocidaris  planus  and  Anaulocidaris  testndo _  It  resembles  the  latter  still  further  in 
the  grooving  and  bevelling  of  the  transverse  sutures,  although  it  is  clear  that  the 
plates  were  not  flexibly  united  as  they  appear  to  have  been  in  that  species.  Other 
differences  from  Anaulocidaris  are  that  in  T.  immunita  the  miliaries  are  coarser 
and  closer,  the  mamelons  are  larger  and  are  extended  vertically  rather  than  trans- 
versely,  and  the  adradial  suture  is  denticulate. 

The  flattened  adoral  region  of  the  interambulacrum,  with  its  depressed  interrad¬ 
ial  tract,  the  width  of  that  tract,  and  the  fine  extrascrobicular  Ornament,  all  are 
features  that  remind  one  of  the  Diademina.  On  the  other  hand  many  characters  of 
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the  species  subsequently  described  as  Mesodiadema  mar  gar  Hat  um  are  reminiscent 
of  Triadocidaris.  It  has  in  consequenee  been  a  difficult  matter  to  decide  vvhere  to 
place  these  two  species ;  indeed  I  originally  referred  specimens  a  and  b  to  Meso¬ 
diadema  vvith  a  different  trivial  name,  and  I  am  far  from  claiming  the  present  decision 
as  inevitable. 

Miocidaris. 

1887.  Miocidaris  L.  Dohderlein,  «Japanischen  Seeigel»,  p.  40. 

1887.  Eocidaris  Desor  [pars],  L.  Doederlein,  op.  cit.,  p.  39;  non  A.  Tornquist  (1896),  nec 
J  Lambert  (1900). 

1899.  Eotiaris  J.  Lambert,  Rev.  crit.  Paleozool.  III,  p.  82,  April. 

1900.  Miocidaris  Doed.  em.  J.  Lambert,  Bull  Soc.  Sei.  Yonne,  LIII  (1),  p.  44. 

1900.  Eotiaris  J.  Lambert,  op.  cit.,  pp.  38,  39,  40. 

This  synonymy  does  not  include  all  the  genera  ( Cidaris ,  Archaeocidaris , 
Permocidaris,  etc.),  to  which  various  species  of  this  genus  have  been  referred  by 
one  author  or  another.  In  addition  to  Münster  (1841),  Klipstein  (1843),  Desor 
(1855),  Laube  (1865),  Quenstedt  (1875),  see  further : 

1855.  G.  &.  F.  Sandberger,  «Die  Versteinerungendes  Rheinischen  Schichtensystems  in  Nassau».  Wiesbaden. 
1885.  W.  Waagen,  «Palaeontologia  Indica,  Ser.  XIII,  Salt  Range  Fossils,  I.  Productus  Limestone 
Fossils,  5  .  .  .  .  Echinodermata».  Calcutta. 

1896.  A.  Tornquist,  «Beitr.  z.  Kenntniss  v.  Archaeocidaris »,  N.  Jahrb.  f  Mineral.,  1896,  II,  pp.  27 — 60,pl.IV. 

1897.  A.  Tornquist,  «Das  fossilführende  Untercarbon  ....  in  den  Südvogesen,  III  ....  Echiniden», 

Abh.  geol.  Karte  Eisass.  V,  pp.  723-802,  pls.  XX— XXII. 

1898.  E.  Spandel,  «Die  Echinodermen  des  deutschen  Zechsteins».  Abh.  naturhist.  Ges.  Nürnbeig,  XI, 

pp.  17—45  &  48,  49,  pls.  XII,  XIII. 

Diagnosis.  —  A  Cidarid  of  moderate  size,  with  the  adradial  margin  of  the 
interambulacrum  sharply  bevelled  on  the  inner  surface,  and  usually,  if  not  alvvays, 
denticulate,  thus  flexibly  imbricating  over  the  ambulacrum.  Interambulacral  plates 
relatively  few,  often  wide,  with  scrobicules  circular  or  elliptic,  distinct  or  confluent, 
with  main  tubercles  small  or  of  medium  size,  having  crenelate  bosses.  Podial  pores 
not  yoked  (?). 

History  of  the  Ge  nus.  —  Miocidaris  was  established  by  L.  Doederlein 
(1887,  p.  40)  with  a  diagnosis  of  which  the  following  is  a  translation  :  «Triassic 
and  Jurassic  Cidaridae  of  moderate  size,  with  thin  test,  with  edges  of  ambulacral  and 
interambulacral  fields  fitting  over  one  another  in  articular  union  ;  primary  tubercles 
small,  crenelate;  scrobicular  areas  round,  slightly  sunk ;  pores  not  yoked». 

«Species  Klippsteini  [sic],  ?  subnobilis  from  Trias  of  St.  Cassian,  and  amaltliei, 
arietis  and  others,  from  Lias  and  Dogger.» 

In  accordance  with  this  list  it  seems  advisable  to  regard  as  genotype  the 
species  first  mentioned.  There  were  in  1887  two,  if  not  three,  species  from  the 
Cassian  Beds  to  which  the  name  Klipsteini  had  been  attached,  and  it  is  of 
course  to  the  first-established  that  the  name  must  be  confined,  namely  to  Cidaris 
Klipsteini  J.  Marcou,  1847. 1  This,  however,  heing  based  on  a  radiole  only,  is 
obviously  not  the  one  intended  by  Doederlein.  The  next  in  date  is  Cidaris  Klipsteini 
E.  Desor  (March,  1855,  p.  4),  based  on  two  interambulacral  fragments  figured  by 
Klipstein  (1843,  pp.  273,  274,  pl.  XVIII  fig.  15,  16)  and  now  in  the  British  Museum 
(regd.  36512,  36513).  These  appear  to  belong  to  a  single  species,  but  it  is  advisable 


For  discussion  of  this  species,  of  which  C.ampla  Desor  1858  is  a  synonym,  see  later,  p.  171. 
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to  select  36512,  the  original  of  fig.  15,  as  lectotype.  The  species  is  worthy  of 
acceptance,  but  requires  a  new  name,  since  C.  Klipsteini  was  not  available  for 
Desor.  1  therefore  propose  Cidaris  (seu  Miocidaris)  Cassiani  noni.  nov.,  in 
honour  of  the  saint  The  third  form  known  as  Cidaris  Klipsteini  is  represented  in 
the  colleetion  of  the  Geologische  Reichsanstalt,  Wien,  by  three  interambulacrals, 
two  of  which  were  figured  by  Laübe  (1865,  pl.  IX,  f.  7)  under  this  name.  Study 
of  these  specimens  and  of  electrotypes  of  them  in  the  British  Museum  (E4724)  has 
convinced  me  that  they  are  not  of  the  same  species  as  the  type  of  Cidaris  Klipsteini 
Desor,  and  are  therefore  to  be  called  neither  Miocidaris  Klipsteini  nor  M.  Cassiani, 
although  they  belong  to  Miocidaris.  This  form,  however,  needs  no  discussion  at 
present,  for,  in  the  absence  of  evidence  to  the  contrary,  it  must  be  assumed  that 
Doederlkin  would  have  interpreted  M.  Klipsteini  by  Klipstein’s  figures  rather  than 
Laube’s.  The  genotype  of  Miocidaris,  then,  is  M.  Cassiani ,  of  which  the  lectotype, 
from  the  Cassian  Beds  of  St.  Cassian,  is  British  Museum  No.  36512. 

J.  Lambert  (1900)  retained  the  genus,  but  removed  Cidaris  subnobilis  to 
Triadocidaris,  and  included  Cidaris  subcoronata ,  which  Doederlein  had  placed  in 
a  separate  section,'  unnamed  but  numbered  5  and  diagnosed  thus : 

«Triassic  Cidarids  of  moderate  size  with  ribbed  edges  of  the  interambulacral 
lield  fitting  over  [the  edges  of  the  ambulacral  field] ;  primary  tubercles  very  coarsely 
crenelate ;  pores  yoked  (?!)». 

Lambert  (1900,  p.  41)  in  discussing  Miocidaris  Amalthei  says  that  the  genus 
is  «clearly  characterised  by  the  obliquity  of  its  adambulacral  sutures,  and  is  dist- 
inguished  from  Triadocidaris  by  its  crenelate  tubercles,  the  arrangement  of  its 
circumapical  tubercles,  etc». 

The  diagnosis  now  given  (p.  83)  differs  from  that  of  Doederlein  only  in  the 
omission  of  the  Statement  that  the  scrobicules  are  slightly  sunk  and  in  the  admission 
of  elliptic  as  well  as  circular  scrobicules.  Further,  whereas  Doederlein  makes  no 
Statement  as  to  the  denticulation  of  the  adradial  suture,  it  is  here  asserted  that  it 
is  denticulate  as  a  rule. 

As  regards  the  depression  of  the  scrobicule,  it  was  scarcely  correct  of  Doederlein 
to  describe  it  as  slight  when  Klipstein  definitely  said  that  it  was  «sehr  stark  vertieft» 
in  the  original  of  his  fig.  15  (the  type  of  the  genotype).  It  is  true  that  in  the  plates 
incorrectly  assigned  by  Laube  to  the  same  species,  the  depression  is  not  so  marked. 
But,  apart  from  the  correctness  or  incorrectness  of  the  Statement,  the  character  is 
not  one  that  can  safely  be  regarded  as  diagnostic  of  a  genus.  The  species  which, 
on  other  grounds,  are  herein  referred  to  Miocidaris  present  every  degree  of  Variation, 
from  fiush  to  deeply  sunk  scrobicules. 

Still  less  does  it  seem  possible  to  restrict  a  genus  to  sp>ecies  with  circular 
scrobicules.  In  Triadocidaris  we  have  seen  a  continuous  chain  of  species,  with 
interambulacrals  becoming  gradually  more  compressed,  and  scrobicules  contiguous 
and  then  confluent,  and  indeed  single  individuals  presenting  both  distinct  and  contluent 
scrobicules.  We  may  therefore  expect  to  find  similar  Variation  in  Miocidaris.  Under 
Triadocidaris  an  attempt  was  made  to  prove  that  the  increasing  ellipticity  and 
confiuence  of  the  scrobicules  was  a  phenomenon  of  progressive  evolution,  correlated 
with  an  increase  in  the  number  of  interambulacrals  in  a  column.  So  far  as  that 
conception  is  correct,  it  must  apply  equally  to  other  genera,  and  it  results  therefrom 
that  a  species  with  the  ambital  scrobicules  elliptic  and  confluent  cannot  be  the 
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ancestor  of  one  in  which  they  are  circular  and  distinct.  But  if  the  species  with 
confluent  scrobicules  occurs  at  an  earlier  horizon  than  the  other,  obviously  it  cannot 
be  its  descendant.  Are  the  tvvo  species,  on  that  ground  alone,  to  be  placed  in 
different  genera  ?  If  the  generic  idea  is  to  be  restricted  to  a  single  line  of  descent, 
as  is  the  tendency  with  workers  in  some  groups,  then  the  answer  is  «yes».  But 
it  does  not  seem  to  me  that  our  knowledge  of  the  Echinoidea,  or  at  any  rate  of 
the  Triassic  Echinoidea,  is  sufficiently  complete  to  render  such  a  restriction  pract- 
icable.  I  content  myself,  therefore,  with  pointing  out  that  the  Separation  of  genera 
by  the  shape  of  their  scrobicules  could  be  justified  only  by  some  such  determination 
of  phylogeny. 

The  denticulation  of  the  adradial  suture,  though  introduced  by  Doederlein  into 
the  diagnoses  of  his  group  5  ( Cidaris  subcoronata)  and  of  Triadocidaris,  was  omitted 
from  his  diagnosis  of  Miocidaris,  whence  it  might  be  inferred  that  the  bevelled 
surface  was  supposed  by  him  to  be  smooth.  In  M.  cassiani,  however,  there  are  denticles  : 
so  that  whether  this  be  mentioned  in  the  generic  diagnosis  or  not,  must  depend 
solely  on  the  value  attached  to  the  character.  It  is  possible  to  imagine  an  oblique 
flexible  adradial  suture  without  denticulation,  either  because  denticles  have  not  been 
developed  or  because  they  have  become  obsolete.  I  should  hesitate  to  remove  a 
species  from  the  genus  on  such  grounds.  What  may  be  the  case  in  some  of  the 
Liassic  representatives  of  the  genus,  I  do  not  know ;  but,  so  far  as  the  species 
herein  referred  to  are  concerned,  the  question  hardly  arises,  for  there  is  only  a 
single  interambulacral  that  has  a  smooth  bevelled  surface,  and  even  that  appearance 
may  be  due  to  weathering.  There  is,  however,  some  evidence  for  an  evölutionary 
cycle.  Thus,  the  oldest  species,  Miocidaris  Keyserlingi  (Geinitz),  sometimes  has  an 
irregulär  denticulation  (seen  in  Brit.  Mus.  El  121),  while  Spandel  (1898,  pl.  XIII, 
f.  Ab)  has  figured  broad  and  short,  but  more  regulär  denticles ;  since,  however, 
Doederlein  (loc.  cit.)  denied  the  existence  of  such  denticulation  in  this  species,  and 
since  no  other  author  has  mentioned  it,  very  probably  it  was  not  always  developed. 
The  interambulacrals  from  the  Wellen-dolomite  of  the  Schwarzwald  which  Quenstedt 
(1875,  pl.  LXVII  f.  115)  referred  to  Cidaris  grandaeva,  are  denticulate,  while  the 
same  feature  is  well  marked  in  the  St.  Cassian  species  and  in  Miocidaris  verrucosus 
from  Bakony.  In  M.  planus,  however,  from  the  Raiblian  of  Bakony,  the  denticles 
are  very  faint,  and  in  an  unnamed  plate,  as  already  mentioned,  they  seem  to  have 
disappeared.  All  these  facts  therefore  have  been  introduced  into  the  revised  diagnosis 
in  the  phrase  «usually  if  not  always  denticulate». 

It  is  quite  possible  that  the  Bakony  species  indicate  a  divergent  evolution, 
M.  verrucosus  leading  to  the  stereosomatous  Cidarid,  Plegiocidaris,  while  M.  planus 
may  be  more  closely  connected  with  an  early  Ectobranchiate  such  as  Eodiadema. 

It  is  necessary  now  to  justify  the  relegation  of  Eotiaris  to  the  synonymy  of 
Miocidaris,  especially  as  some  of  the  Bakony  fossils  would  have  been  referred  to 
that  genus  had  it  been  retained.  The  genus  was  proposed  by  Lambert  (1899)  for 
the  reception  of  Cidaris  Keyserlingi  Geinitz,  removed  by  him  from  Eocidaris  in 
which  it  had  been  placed  by  most  authors.  In  1900  (op.  cit.,  pp.  38,  39,  40) 
Lambert  also  referred  Cidaris  grandaeva  to  Eotiaris  provisionally,  and  pointed  out 
in  what  way  the  genus  differed  from  Triadocidaris,  Microcidaris  and  Plegiocidaris. 
Nevertheless  he  attempted  no  diagnosis,  but  presumbly  adopted  for  it  Doederlein’s 
diagnosis  of  Eocidaris  (1887,  loc.  cit.),  since  that  was  based  solely  on  C.  Keyserlingi. 


86 


Triassic  Echinoderms  of  Bakuny. 


It  runs  as  follows :  «Palaeozoic  Cidaridae  of  small  size,  with  sharply  bevelled 
adambulacral  margin  of  the  interambulacral  area.  Few  coronal  plates.  Main  tubercles 
small,  crenelate.  Scrobicules  elliptic,  rather  sunk,  confluent ;  scrobicular  ring  not 
marked  »  Comparison  of  this  with  Doederlein’s  diagnosis  of  Miocidaris  shows  that 
the  only  distinctive  feature  in  the  latter  is  scrobicules  «round».  None  the  less 
Lambert  separated  the  two  genera,  considering  Miocidaris ,  with  its  circular  scrobi¬ 
cules,  as  a  descendant  of  Eotiaris  with  elliptic  scrobicules.  The  objection  to  such 
a  reversal  of  the  usual  order  of  evolution  has  already  been  explained,  and  doubts 
have  been  cast  on  the  value  of  the  character  as  a  generic  criterion.  Apart  from 
this,  the  character  is  not  always  so  marked  as  is  generally  asserted.  The  scrobi¬ 
cules,  it  is  true,  are  elliptical,  but  they  are  not  always  confluent,  for  specimens  in 
the  British  Museum  (E 1 1 1 9,  E 1 1 2 1 ),  from  the  Bryozoan  dolomite  of  Pössneck,  show 
a  line  of  granules  separating  the  larger  scrobicules.  Search  for  a  more  reliable 
diagnostic  discovered  the  assertion  of  a  difference  in  the  adradial  suture,  which 
Doederlein  described  as  smooth  in  Eocidaris  Keyserlingi.  It  has,  however, 
been  shown  above  that  it  may  be  denticulate  both  in  that  species  and  in  C. 
grandaeva. 

Consequently  there  appears  to  be  no  essential  difference  between  Miocidaris 
and  Eotiaris. 

It  is  perhaps  advisable  to  explain  that  the  genus  Eocidaris  is  in  no  way 
affected  by  this  conclusion.  Following  A.  Tornouist  (1896  and  1897)  and  J.  Lambert 
(1900),  I  find  that  Eocidaris  Desor  has  become  restricted  to  E.  laevispina  and 
E  scrobiculata  alone  among  the  species  originally  referred  to  the  genus,  and  I 
therefore  fix  on  the  former  of  these  as  genotype,  taking  as  lectotype  of  the  species 
Sandberger’s  pl.  XXXV,  f.  2a  (1855).  (See  further  Bather,  1908). 

It  may  also  be  pointed  out  here  that  the  species  Archaeocidaris  Verneuilana 
King,  which  Lambert  has  referred  to  his  genus  Permocidaris  (1900),  is  closely 
allied  to,  if  not  identical  with  Miocidaris  Keyserlingi,  as  indeed  many  authors 
have  believed.  This,  however,  does  not  bring  Permocidaris  into  the  synonymy  of 
Miocidaris,  for  it  is  based  on  Cidaris  Forbesiana  Köninck,  which  appears  from 
Waagen’s  description  (1885,  p.  819)  to  be  quite  a  distinct  genus. 

Structure  of  Miocidaris.  —  Doederlein’s  diagnosis  contained  the  Statement 
«pores  notyoked»  whereas  Cidaris  subcoronata  was  said  by  him  to  have  «pores  yoked 
(?  !)».  Notwithstanding  the  inclusion  of  that  species  in  Miocidaris ,  I  have  retained  the 
«pores  notyoked»,  partly  because  thecontrary  assertion  was  from  the  beginning  exceed- 
ingly  doubtful,  partly  because  in  an  ambulacral  fragment  from  the  Pachycardien- 
tuffe  of  the  Seiser  Alp,  found  in  association  with  interambulacrals  referred  by  Broili 
(1904)  to  Cidaris  subcoronata,  the  pores  are  not  yoked.  The  Statement  is,  however, 
liable  to  correction,  for  the  ambulacra  are  not  yet  known  in  the  genotype,  M.  Cas- 
siani,  or  in  M.  Keyserlingi  (including  Verneuilana),  or  in  various  other  species. 

Little  attention  has  hitherto  been  paid  to  the  sutures  between  the  inter¬ 
ambulacral  plates  themselves  in  these  Streptosomatous  Cidaridae.  They  are,  however, 
of  much  interest,  for,  in  Miocidaris  at  any  rate,  they  frequently  show  signs  of  a 
flexible,  and  to  some  extent  an  imbricating,  union.  (Compare  text-fig.  7,  p.  60). 

Spandel  (1898,  p.  34)  has  stated  that  in  M.  Keyserlingi  the  adoral  margin  of  each 
interambulacral  has  a  convex  curve,  and  is  «nach  innen  abgeschrägt»,  while  the  adapical 
margin  has  a  concave  curve  and  is  «nach  aussen  abgeschrägt»,  but  with  a  ridge 
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on  the  outer  limit  of  the  bevel  vvhich  stops  the  plate  next  above  it  from  sliding 

right  over  it.  Similarly,  of  the  interradial  margins  the  adoral  one  is  «nach  innen 

abgeschrägt»  and  the  adapical  one  «nach  aussen».  The  correctness  of  this  account 
depends  on  the  meaning  to  be  attached  to  «nach  innen»  and  «nach  aussen».  Now 
Spandel  goes  on  to  say  that  the  adradial  margin  of  each  interainbulacral  is  «nach 
innen  abgeschrägt»,  and  it  is  admitted  by  all  that  this  faces  inwards.  Therefofe  it 
would  seem  that,  according  to  Spandel,  the  adoral  transverse  margin  has  a  bevel 
facing  inwards ;  but  this  is  incorrect.  On  the  other  hand  Spandel’s  figures  (pl.  XIII, 
f.  4  a  &  b)  are  clearly  meant  to  show  that  the  convex  adoral  margin  has  a  bevel 
facing  outwards;  and  this  is  correct.  We  might  therefore  translate  «nach  innen 

abgeschrägt»  as  «with  a  bevel  facing  outwards»,  and  suppose  that  in  describing 

the  adradial  margin  Spandel  had  written  «innen»  for  «aussen»  by  a  lapsus  calami. 
Unfortunately  the  question  is  further  complicated  by  the  Statement  that  «an  der 
äusseren  Grenze  der  Abschrägung  des  oberen  Randes  liegt  eine  Leiste,  u.  s.  w. » ; 
for  in  his  section  across  an  interambulacral  (pl.  XIII,  f.  2)  Spandel  has  drawn  this 
ridge  on  the  outer  limit  of  the  bevel  facing  outwards,  which  we  have  just  decided 
must  be  the  adoral  («untere»)  margin. 

The  actual  facts,  as  ascertained  from  an  independent  examination  of  specimens 
of  Miocidaris  Keyserlingi  (Brit.  Mus.,  El  119,  El  121),  may  be  thus  expressed  : 


Margin  — 

adradial 

adapical 

adoral 

apicad- 

interradial 

orad- 

interradial 

Bevel  facing  — 

inwards 

inwards 

outwards 

inwards 

outwards 

Nature  of 

suture 

transverse 

denticles 

ridge 
on  inner 
margin, 
sometimes 

ridge 
on  outer 
margin, 
usually. 

smooth 

smooth 

Essentially  the  same  structure  obtains  in  M.  Cassiani,  as  observed  in  the 
lectotype  and  in  Brit.  Mus.  E8552.  It  may  also  be  seen  in  Miocidaris  sp.  (Brit. 
Mus.  E8553)  from  St.  Cassian  ;  in  a  plate  of  Miocidaris  sp.  from  the  Cassian  beds 
of  Cserhät ;  in  Miocidaris  planus  from  the  Raiblian  of  Jeruzsälemhegy ;  and  in  a 
plate  of  Miocidaris  sp.  from  the  same  horizon  at  Cutting  I  on  the  Veszprem-Jutas 
Railroad.  Quenstedt  (1875)  does  not  mention  it  in  M.  amalthei  or  M.  arietis,  but 
if  the  plates  are  so  cleanly  isolated  as  his  figures  (pl.  LXVII,  ff.  3,  5,  6,  21,  55) 
imply,  then  the  suture  must  have  been  a  loose  one.  I  have  not  observed  the 
bevelling  in  M.  verrucosus ,  but  the  material  scarcely  warrants  an  assertion  of  its 
absence.  In  M.  subcoronata,  however,  the  large  plates  have  almost  or  quite  vertical 
sutures,  with  only  a  faint  trace  of  a  median  depression  ;  and  this  perhaps  shows 
that  Doederlein  was  right  in  separating  this  species  from  Miocidaris. 

The  supposition  that  in  all  these  species  the  bevel  facing  outwards  is  adoral 
rests  partly  on  my  own  observations,  partly  on  accepted  Statements  as  to  the 
imbrication  in  Echinoidea  generally,  and  especially  on  the  conclusions  of  A.  Torn- 
quist  in  his  excellent  «Beitrag  zur  Kenntniss  von  Archaeocidaris» ,  in  which  genus 
the  meridional  imbrication  of  the  interambulacrals  is  adapical.  Just  as  the  denticulate, 
overlapping,  adradial  suture  of  Triassic  Cidaridae  is  only  a  stage  in  phylogenetic 


88 


Triassic  Echinöderms  of  Bakony. 


development  between  the  similar  structure  in  Archaeocidaris  and  the  upright  inter- 
locking  suture  of  later  Cidaridae,  or,  in  the  words  of  Prof.  Törnquist,  «eine  letzte  . ; . 
verschwindende  Eigenthümlichkeit  der  mit  verschiebbarem  Panzer  versehenen  palaeo- 
zoischen  Cidariden»,  so  would  I  maintain  that  the  bevelled  sutures  between  the 
interambulacrals  of  Miocidaris  are  a  stage  between  the  similar  sutures  of  Archaeo¬ 
cidaris  and  the  smooth  upright  sutures  of  later  Cidarids — another  inheritance  from  the 
flexible  test  of  Palaeozoic  ancestors.  But  if  this  be  so,  the  direction  of  imbrication 
müst  be  the  same.  The  hypothesis  of  a  progressive  evolution  in  this  character  is 
confirmed  by  the  fact  that  the  structures  above  described  appear  to  be  most  definite 
in  Archaeocidaris,  rather  less  so  in  M.  Keyserlingi,  still  readily  seen  in  M.  Cassiani, 
but  less  marked  in  M.  planus  and  the  other  Raiblian  Miocidaris. 

According  to  Spandel  (loc.  cit.)  the  ridge  serves  as  a  stop  («Widerlager»)  for 
the  adjoining  plate  ;  but  this  view  is  inconsistent  with  the  existence  of  a  ridge  on 
both  upper  and  lower  margins.  There  is  more  probability  in  the  opinion  of  Torn- 
quist,  that  the  ridge  merely  marks  a  groove  for  the  attachment  of  the  uniting 
ligament,  on  which  view  the  presence  of  a  ridge  would  indicate  greater  rather  than 
less  flexibility. 

Comparison  of  the  direction  of  imbrication  in  Miocidaris  with  the  various 
directions  in  which  Törnquist  has  indicated  it  in  Archaeocidaris  shows  the  differ- 
ence  between  a  form  with  two  columns  of  plates  in  the  interambulacrum  and  one 
with  four  columns.  In  the  latter  case  the  imbrication  of  the  transverse  sutures  is 
adapical ;  but  the  resultant  of  the  combined  imbrication  of  the  oblique  sutures  is 
from  the  interradius  towards  the  radius,  while  on  the  interradius  itself  the  imbric¬ 
ation  is  nil  or  indeterminate.  In  forms  with  only  two  columns  the  imbrication  of 
the  transverse  sutures  remains  as  before,  but  the  resultant  of  the  oblique  sutures 
is  a  similar  meridional  imbrication  in  the  same  adapical  direction ;  imbrication  at 
right  angles  to  this  is  confined  to  the  adradial  sutures.  (See  text-fig.  7,  p.  60). 

This  imbrication,  or  at  least  flexibility,  of  the  interambulacral  sutures  appears 
a  general,  if  not  a  universal,  character  in  Miocidaris.  In  Triadocidaris  on  the  other 
hand,  I  have  noticed  it  only  in  T.  praeternobilis  and  in  some  plates  of  T.  immunita, 
where  the  transverse  sutures  are  slightly  oblique  and  grooved.  In  T,  persimilis  the 
sutural  face  is  vertical  or  very  slightly  oblique,  with  a  faint  median  depression.  It 
is-,  no  doubt,  on  account  of  the  less  flexible  union  that  complete  interambulacra  are 
more  common  in  Triadocidaris  than  in  Miocidaris.  T.  praeternobilis,  as  being  the 
latest  in  the  series,  is  perhaps  the  last  species  in  which  one  would  have  expected 
to  notice  this  apparently  primitive  structure.  There  is,  however,  good  reason  to 
suppose  that  the  structure  was  carried  on  into  the  Diademoids,  and  T.  praeternobilis, 
as  we  have  seen,  is  distinctly  Diademoid  in  its  Ornament.  In  this  feature  then,  as 
in  others  that  have  been  noticed,  there  seems  to  be  a  divergence  of  evolution, 
flexible  sutures  persisting  in  one  series,  but  changing  into  rigid  sutures  in  another. 

Miocidaris  in  Bakony.  —  To  this  genus  are  referred  the  following 
forms :  —  From  the  Cassian  beds  of  Cserhät,  a  doubtful  species,  designated  a,  and 
another  rather  more  like  M.  verrucosus,  arid  designated  ß ;  from  the  Raiblian  of 
Jeruzsälemhegy  and  Cutting  I  on  the  Veszprem-Jutas  Railroad,  M.  verrucosus  n. 
sp.,  M.  planus  n.  sp.,  and  an  uncertain  species  designated  7.  From  Cserhät  there 
also  comes  part  of  an  ambulacrum,  doubtfully  referred  to  this  genus,  and  designated  S 
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Miocidaris  ?  sp.  indet.  «. 

(Plate  VI  figs.  150—152.) 

Material.  — -  Two  fragments,  a  large  (a)  and  a  small  (b),  of  isolated  inter- 
ambulacrals,  from  the  Cassian  beds  of  Cserhät,  Leitnerhof. 

De scription  o f  Specimens.  —  ( a )  The  larger  fragment  has  a  relatively 
small  mamelon,  vvith  a  transverse  diameter  of  1.3  mm.,  and  a  meridional  diameter 
of  1.4  mm.;  it  is  perforate,  depressed  hemispheroidal,  vvith  neck  slightly  undercut, 
resting  on  a  vvide  platform  of  2.7  mm.  diameter.  The  platform,  which  is  marked 
by  13  crenellae,  has  vertical  sides,  from  which  the  boss  falls  away  in  a  straight 
slope  of  about  30°  to  the  horizontal.  The  scrobicule  is  scarcely,  if  at  all,  depressed, 
and,  since  there  is  no  trace  of  any  scrobicular  ring  or  extra-scrobicular  Ornament, 
its  diameter  cannot  be  stated  definitely.  There  may  have  been  some  interradial  or 
adradial  extra-scrobicular  Ornament  beyond  the  limits  of  the  fragment ;  but  one  of 
the  transverse  margins  is  preserved  and  shows  that  there  was  no  intertubercular 
Ornament,  for  the  scrobicules  were  confluent.  The  face  of  this  transverse  suture  is 
grooved,  and  the  plate  has  here  a  thickness  of  0.6  mm.  (Fig.  152). 

(b)  The  smaller  fragment  has  the  same  general  characters.  The  diameter  of 
the  mamelon  is  1.25  mm.;  that  of  the  platform,  2.5  mm.  There  are  15  crenellae. 
The  meridional  diameter  of  the  plate  is  5.3  mm.  Only  the  transverse  margins  are 
preserved ;  of  their  sutural  faces  one,  presumably  the  adapical,  has  a  bevel  facing 
inwards,  while  the  other  is  grooved;  the  plate  here  is  0.6  mm.  thick.  (Figs.  150,  151). 

Relations  of  the  Specimens.  —  In  the  absence  of  theadambulacral  margin, 
the  crenelate  boss  suggests  a  reference  to  either  Miocidaris  or  Plegiocidaris ;  but, 
since  the  transverse  sutures  indicate  that  the  test  was  still  flexible,  one  decides  in 
favour  of  the  former,  streptosomatous  genus.  If  the  absence  of  Ornament  is  merely 
due  to  the  loss  of  all  the  extra-scrobicular  tracts,  then  the  fragments  may  be  merely 
the  scrobicular  portions  of  some  species  vvith  confluent  scrobicules,  and  therefore 
neither  of  the  Cassian  species  hitherto  described.  The  Permian  species  are  out  of 
the  question.  Compared  vvith  M.  verrucosus,  the  present  plates  are  twice  the  size 
of  any  belonging  to  that  species,  while  the  scrobicule  is  larger  in  proportion  to 
mamelon  and  platform.  It  seems  probable  then  that  the  plates  belong  to  an  unde- 
scribed  species ;  but  if  they  really  were  devoid  of  extra-scrobicular  Ornament,  the 
probability  would  be  a  certainty.  Obviously,  hovvever,  such  fragments  do  not  warrant 
the  establishment  of  a  new  species. 

Miocidaris  sp.  indet.  ß. 

Material.  —  A  fragment  of  an  interambulacral  from  the  Cassian  beds  of 
Cserhät,  Leitnerhof. 

Description  of  the  Specimen.  —  This  consists  of  the  mamelon,  part  of 
the  boss  and  scrobicule,  and  parts  of  two  adjacent  scrobicular  rings.  The  mamelon 
is  depressed  hemispheroidal  with  slightly  undercut  neck,  and  has  diameters  of  1  mm. 
and  0.85  mm.  Its  Perforation  is  extended  in  the  direction  of  the  greater  diameter. 
Diameter  of  platform  about  1.2  mm.  Crenellae  not  very  clear,  and  about  16  in 
number.  Boss  not  very  high,  slopes  with  a  gentle  concave  curve  to  the  slightly 
sunk  margin  of  the  scrobicule.  If  the  fragment  of  the  scrobicular  ring  were  com- 
pleted  so  as  to  form  a  circle,  and  if  the  tubercles  continued  of  the  same  size  and 
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disposition  all  round,  then  there  vvould  have  been  from  20  to  24  imperforate  tubercles, 
alternating  with  small  miliaries.  So  much  of  each  of  the  other  scrobicular  rings  as  is 
preserved  is  composed  of  similar  tubercles  interspersed  with  similar  miliaries.  The 
diameter  of  the  scrobicule  may  be  estimated  as  at  least  3.4  mm. 

Relations  ofthe  Specimen.  —  Without  the  evidence  of  the  adambulacral 
margin,  and  considering  the  apparently  close  union  of  the  tvvo  interambulacral 
fragments,  one  cannot  say  eertainly  that  the  specimen  belongs  to  Miocidaris.  Still 
it  would  be  more  unsafe  to  refer  it  to  Plegiocidaris.  The  fragment  is  perhaps 
inore  like  to  M.  Cassiani  than  to  any  of  the  species  from  Bakony,  but  the  scrobicule 
appears  less  sunk,  the  platform  is  not  so"  much  wider  than  the  mamelon,  the  scrob¬ 
icular  tubercles  are  relatively  smaller,  and  the  sutural  union  probably  closer. 

Miocidaris  verrucosus 1  n.  sp. 

(Plate  VI.  figs.  153—156.) 

D  i  a  g  n  o  s  i  s.  —  A  Miocidaris  in  which  the  interambulacrals  are  about  twice 
as  wide  as  high,  with  scrobicules  contiguous  or  confluent,  but  very  little  or  not  at 
all  compressed,  very  slightly  sunk,  and  without  distinct  scrobicular  tubercles ;  with 
platform  of  main  tubercle  twice  as  wide  as  mamelon,  and  with  12 — 14  crenellae ; 
with  extra-scrobicular  surface  irregularly  crowded  with  distinctly  mamelonate,  imper¬ 
forate  tubercles  (about  31/ .2  to  the  square  millimetre),  interspersed  with  a  few 
smaller  tubercles  and  miliaries ;  with  4 — 5  strong  denticles  on  the  adradial  margin 
of  each  plate.  Test  flattened  on  adoral  surface. 

M  a  t  e  r  i  a  1.  —  (a)  Holotype,  a  fragment  consisting  of  portions  of  4  interambul¬ 
acrals  from  Quarry  near  Cutting  I  on  Veszprem-Jutas  Railroad.  ( b )  A  portion  of  an 
interambulacrum,  lying  in  matrix,  and  consisting  of  two  almost  complete  inter¬ 
ambulacrals  and  the  central  portion  of  a  third,  from  Jeruzsälemhegy.  Both  are  from 
the  Raiblian  beds. 

Description  of  Specimen  s.  —  The  holotype  seems  to  come  from  the 
adoral  end  of  an  interambulacrum.  The  peristomial  border  is  preserved,  as  also  the 
adradial,  but  the  others  are  imperfect,  especially  at  the  adambital  end  of  the  fragment. 
The  tubercle  at  the  adoral  end  is  small ;  that  next  it  a  little  larger ;  the  third  and 
fourth  larger  still  and  of  about  equal  size,  so  that  they  may  be  regarded  as  normal 
representatives.  The  angle  which  the  adradial  margin  forms  with  the  peristomial 
border  is  135°  . 

The  main  tubercles  are  relatively  prominent.  Their  perforate  mamelons  are 
depressed  hemispheroidal,  with  long  neck  slightly  undercut,  and  their  diameter  is 
half  that  of  the  platform,  which  has  12 — 14  crenellae.  The  diameter  of  the  mamelon 
in  the  third  and  fourth  plates  of  a  is  0.5  mm.,  in  b  is  0.7  mm.,  the  respective 
platforms  being  1  mm.  and  1.4  mm.  ln  a  the  crenellae  are  rather  obscure.  The 
slopes  of  the  boss  are  straight  and  rather  steep  in  a  ;  but  in  b,  where  the  boss  is 
relatively  lower,  they  are  concave  and  soon  merge  in  the  floor  of  the  scrobicule. 
in  a  the  scrobicules  are  confluent  but  not  much  compressed,  both  trans verse  and 
meridional  diameter  of  that  on  the  third  plate  being  about  2.1  mm.  In  b  the 
scrobicules,  though  contiguous,  are  separated  by  a  single  line  of  tubercles,  which 
diminish  in  size  rapidly  and  almost  disappear  half-way  across  the  scrobicule.  Since 
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the  meridional  diameter  of  the  plate  is  2.6  mm.,  that  of  the  scrobicule  is  a  trifle 
less.  The  transverse  diameter  of  the  plate  is  6.7  mm.,  and  that  of  the  scrob¬ 
icule  2.7  mm. 

The  whole  extra-scrobicular  surface  is  irregularly  crowded  wit'n  rather  small, 
obscurely  mamelonate,  imperforate  secondary  tubercles,  interspersed  with  a  fevv 
smaller  tubercles  and  miliaries.  In  the  third  plate  of  specimen  a,  the  adradial  tract, 
vvhich  is  about  1.2  mm.  wide,  and  2.1  mm.  high,  bears  9  secondary  tubercles; 
the  interradial  tract  is  incomplete.  ln  b,  the  plate  whose  measurements  are  given 
above  has  an  adradial  tract  1.2  mm.  wide,  and  an  interradial  tract  2.8  mm.  wide. 
In  neither  a  nor  b  can  any  of  the  secondary  tubercles  be  distinguished  as  scrobi- 
cular;  but  in  b  the  number  of  secondaries  bounding  the  scrobicule  on  the  right 
and  left  is  about  5  on  each  side. 

The  adradial  margin,  which  is  exposed  in  a  alone,  is  bevelled  to  a  sharp 
edge  on  the  fourth  plate,  but  comes  to  lie  at  a  less  sharp  angle  as  it  approaches 
the  peristome.  It  bears  4  or  5  strong  denticles  on  each  plate. 

The  peristomial  border  is  thickened,  but  bears  no  internal  processes. 

Relations  of  the  Species.  —  This  is  distinguished  from  the  Cassian 
species  of  Miocidaris  by  the  confluent  or  closely  contiguous  scrobicules,  in  which 
respect  it  resembles  the  Permian  species  referred  by  Lambert  to  Eotiaris.  From 
them  again  it  differs  in  its  tuberculation  and  in  the  stronger  denticles. 

Miocidaris  planus 1  n.  sp. 

(Plate  VII.  figs.  157 — 159.) 

Diagnosis.  —  A  Miocidaris  in  which  the  interambulacral  plates  are  nearly 
twice  as  wide  as  high,  with  scrobicules  contiguous,  flush,  surrounded  by  about  18 
relatively  small,  distinctly  mamelonate,  imperforate  scrobicular  tubercles ;  with  plat- 
form  of  main  tubercle  nearly  twice  as  wide  as  the  mamelon  and  marked  by  about 
18  crenellae  continued  as  folds  down  the  side;  with  miliaries  coarse,  close-set,  and 
irregulär  in  size  and  arrangement ;  with  adradial  margin  faintly  denticulate. 

Material.  —  ( a )  Holotype,  an  interambulacral  plate ;  (b)  a  portion  of  another  : 
both  from  the  Raiblian  beds  of  Jeruzsälemhegy. 

Description  of  Holotype.  —  A  large  plate,  irregularly  pentagonal,  with 
its  adradial  margin  oblique  to  the  transverse  margins.  Diameter:  transverse,  12  mm. ; 
meridional,  6.5  mm. 

The  main  tubercle  occupies  the  greater  portion  of  the  plate,  and  projects 
2  mm.  above  its  surface.  Its  circular  mamelon  has  a  meridionally  extended  Per¬ 
foration,  a  depressed  hemispheroidal  summit,  and  long  neck  slightly  undercut.  The 
diameter  of  the  mamelon  is  1.8  mm.;  that  of  the  platform,  3.2  mm.  There  are  18 
strong  crenellae,  and  no  parapet.  The  slopes  of  the  boss  are  straight,  and  are 
steeper  on  the  adapical  and  adoral  sides  than  on  the  others,  so  that  the  base  of 
the  boss  has  a  transverse  diameter  (circa  4.7  mm.)  greater  than  its  meridional 
diameter.  The  flush  scrobicule  itself  has  a  transverse  diameter  of  7.2  mm.,  and  a 
meridional  diameter  of  5.3  mm.  The  scrobicular  ring,  however,  is  not  elliptical,  but 
consists  of  an  almost  straight  upper  and  lower  tract  adjoining  the  transverse  mar¬ 
gins  of  the  plate,  a  slightly  curved  radiad  tract,  and  a  more  curved  interradiad 
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tract.  The  ring  comprises  18  distinctly  mamelonate,  imperforate  tubercles,  relatively 
small  and  widely  spaced,  alternating  with  pairs  of  miliaries  radiately  disposed,  the 
adcentral  of  each  pair  usually  being  the  smaller.  These  tubercles  and  miliaries  are 
fairly  clear  and  regulär  in  the  lateral  tracts,  but  are  less  differentiated  in  the  upper 
and  lower  tracts.  From  the  scrobicular  tubercles  faint  folds  pass  towards  the  boss 
and  meet  slight  folds  continuing  the  crenellae ;  but  it  is  not  clear  whether  these 
two  sets  of  folds  merge,  or  alternate,  or  are  indifferent.  The  appearance  suggests 
that  in  an  earlier  stage  either  of  individual  or  racial  development,  when  the  scro- 
bicule  was  circular,  each  crenella  was  connected  by  a  fold  with  each  scrobicular 
tubercle,  but  that,  with  the  compression  and  distortion  of  the  ring,  this  connection 
became  obscured.  Furt  her  remarks  on  the  relations  of  tubercles  to  folds  will  be 
found  on  page  98,  the  last  paragraph  under  Anaulocidaris  testudo. 

The  extra-scrobicular  surface  is  covered  with  coarse  miliaries  of  varying  size. 
In  the  adradial  tract,  which  has  a  transverse  diameter  of  about  2.2  mm.,  these 
miliaries  are  irregulär ;  but  in  the  interradial  tract,  with  a  transverse  diameter  of 
about  1.1  mm.,  they  tend  to  run  in  rows. 

The  adradial  margin  is  bevelled  on  the  inner  surface  to  a  thin  edge,  and  is 
marked  by  about  16  faint  grooves,  separating  broad  flattened  denticles.  The  other 
sutural  surfaces  are  slightly  bevelled  and  grooved. 

Relations  of  the  Species.  —  This  is  another  form  that  exemplifies  the 
difficulty  of  distinguishing  Eotiaris  from  Miocidaris ;  indeed  it  would  have  been 
placed  in  Eotiaris  had  the  retention  of  that  genus  proved  possible.  From  the  species 
hitherto  assigned  to  Eotiaris,  it  differs  in  the  scrobicular  ring  and  extra-scrobicular 
miliaries,  and  these  characters  also  separate  it  from  Miocidaris  verrucosus ■  It  is 
distinguished  from  M-  Cassiani  by  the  greater  width  of  the  plate,  the  greater  relative 
size  of  the  mamelon,  the  flush  and  sub-elliptical  scrobicule,  the  more  prominent 
scrobicular  tubercles,  and  the  less  regulär  extra-scrobicular  Ornament.  In  the  flush 
sub-elliptical  scrobicule,  it  approaches  the  specimen  figured  by  Laube  as  Cidaris 
Klipsteini  ( vide  supra,  p.  84),  but  in  other  respects  is  quite  different.  F rom  M.  subcoronata 
it  differs  in  the  shape  of  the  boss,  the  smaller  size  of  the  scrobicular  tubercles,  the 
less  sunk  scrobicule,  the  width  of  the  plate,  and  minor  points. 

Miocidaris  sp.  indet.  7. 

(Plate  VII.  fig.  160.) 

Material.  —  An  interambulacral  from  the  Raiblian  beds  of  Cutting  I  on  the 
Veszprem-Jutas  Railroad. 

Description  of  the  Specimen.  —  The  plate  is  pentagonal,  with  adradial 
margin  oblique  to  the  transverse  axis ;  the  transverse  margins  curved,  one  convex 
the  other  concave.  The  convex  margin  is  that  towards  which  the  adradial  margin 
slopes ;  it  appears  to  have  been  slightly  bevelled  underneath.  The  opposite  concave 
margin  is  grooved.  If  the  convex  margin  be  adapical,  and  the  concave  margin 
adoral,  as  the  bevels  lead  one  to  infer,  then  the  convexity  and  concavity  are  not 
in  harmony  with  Spandel’s  account  of  M.  Keyserlingi,  which,  however,  we  have 
already  discussed  (pp.  86—88)  and  found  inconsistent  Of  the  two  interradial  sides,  that 
next  the  convex  (adapical)  margin  is  slightly  the  longer.  Transverse  diameter  of 
plate,  13.2  mm.;  meridional  diameter,  8.8  mm. 

The  main  tubercle,  of  which  the  centre  is  5.5  mm.  from  the  adradial  margin 


Echinoid  Tests,  Cidaroida. 


93 


and  4  mm.  from  the  concave  (adoral)  margin,  occupies  with  its  scrobicule  the 
greater  part  of  the  plate,  and  projects  abont  2.1  mm.  The  perforate  mamelon  is 
depressed  hemispheroidal,  with  a  diameter  of  2.1  mm. ;  its  neck  long,  slightly  undercut, 
resting  on  a  crenelate  platform  of  3.2  mm.  diameter,  with  about  18  crenellae.  The 
scrobicule  appears  slightly  sunk  and  marked  with  radiating  folds,  but  the  appear- 
ances  are  not  very  clear,  owing  to  weathering  and  matrix.  There  is  no  trace  of 
a  scrobicular  ring ;  but  outside  the  scrobicule  are  irregulär  miliaries. 

The  adradial  margin  shows  no  trace  of  denticles,  only  an  elevation  parallel 
to  the  margin  on  the  inside.  It  is  much  worn. 

R  e  1  a  t  i  o  n  s  o  f  the  S  p  e  c  i  m  e  n.  —  In  some  respects  this  plate  resembles 
M.  planus ;  but  its  proportions  are  different :  the  scrobicule  appears  relatively  wider, 
and  it  is  hard  to  suppose  that,  had  there  been  a  scrobicular  ring,  all  traces  of  it 
should  so  entirely  have  disappeared.  The  specimen  is,  without  doubt,  a  Miocidaris, 
but  is  not  well  enough  preserved  to  support  a  specific  name. 

Miocidaris  ?,  sp.  indet.  5. 

(Plate  VII.  figs.  161  —  163.) 

Material.  —  Part  of  an  ambulacrum  from  the  Cassian  beds  of  Cserhät 
(Leitnerhof). 

Description  of  the  Specimen.  —  The  fragment  contains  about 
8  ambulacrals  on  each  side.  These  are  distinct,  and  lie  approximately  at  right  angles 
to  the  perradius. 

The  perradial  tract  bears  small,  mamelonate,  imperforate,  non-crenelate  main 
tubercles,  one  on  each  ambulacral,  therefore  forming  two  alternate  rows ;  and  in 
the  space  between  the  rows  are  miliaries,  apparently  without  regulär  arrangement. 
In  at  least  one  case  these  miliaries  take  the  place  of  a  main  tubercle.  Within  this 
tract  the  ambulacrals  are  slightly  bent  towards  the  apical  pole. 

From  the  perradial  tract,  the  ambulacrum  slopes  gently  to  the  outer  edge 
of  the  poriferous  tract,  whence  it  slopes  more  steeply  to  the  margin.  The  pores 
are  slightly  oval  transversely,  and  set  obliquely,  the  inner  one  being,  as  is  usual, 
nearer  the  adoral  border  of  the  ambulacral  plate  than  is  the  outer  one.  They  are 
neither  conjugate,  nor  separated  by  any  noticeable  elevation.  The  sutures  between 
the  ambulacrals  are  clear,  and  slightly  sunk,  but  there  is  no  definite  groove  along 
them  leading  from  the  inner  pore.  Neither  is  there  any  groove  or  depression  between 
the  outer  pore  and  the  edge  of  the  ambulacrum,  although  perhaps  the  faintest 
tendency  towards  such  a  groove  may  occasionally  be  detected.  Consequently  the 
outer  edges  of  the  ambulacrals  have  not  a  double  scollop. 

On  the  inner  surface  (fig.  161)  the  perradial  tract  is  smooth  and  shows  no 
sutures.  The  two  pores  of  each  pair  lie  in  a  groove,  but  are  not  actually  connected 
by  the  groove,  since  they  are  separated  by  a  slight  ridge  Crossing  it  obliquely. 


Width  of  the  ambulacrum . 4.0  mm. 

»'  »  »  perradial  tract . 1.4  » 

Diameter  of  a  main  tubercle . 0.4  » 

Height  of  an  ambulacral . 0.45  » 


Relations  of  the  S  p  e  c  i  m  e  n.  —  This  ambulacrum  differs  from  those  of 
Triadocidaris  persimilis  and  T.  subsimilis  in  the  absence  of  grooves  leading  from  the 
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pores  to  the  adradial  margin,  and  in  the  absence  of  a  ridge  or  granule  between 
the  two  pores  of  a  pair ;  it  resembles  T.  subsimilis,  but  differs  from  T.  persimilis, 
in  the  adoral  position  of  the  inner  pore.  Since  T.  persimilis  is  the  only  Cidarid 
from  Bakony  that  has  the  ambulacrum  preserved  in  association  vvith  interambula- 
crals,  the  present  fragment  may  have  belonged  to  any  of  the  other  species  from 
the  same  locality,  namely  Cserhät.  Unfortunately  those  species  are  represented  only 
by  the  fevv  isolated  interambulacrals  described,  without  specific  name,  as  Miocidaris 
a  and  ß,  and  bv  the  single  obscure  plate  doubtfully  referred  to  Plegiocidaris.  Specimens 
of  Plegiocidaris  Cornaliae  and  P.  Curioni  from  the  Kössen  beds  of  Eiseier  near 
Hindelang  (Pal.  Mus  München,  and  Brit.  Mus.  E4727,  E4728,  E4695)  have  a  decided 
elevation  between  the  pores  of  a  pore-pair,  and  their  main  tubercles  are  closer 
together.  The  latter  feature  is  also  found  in  P.  Ombonii  (Stoppani,  Pal.  Lombard, 
III,  pl.  XIX,  f.  6  .  The  Triassic  species  of  Miocidaris  were  all  described  from 
interambulacrals,  and  I  have  never  seen  any  with  ambulacrals.  Broili  (1903,  p.  1 53) 
has  doubtfully  referred  to  Cidaris  subcoronata,  which  may  be  a  Miocidaris ,  a 
fragmentary  ambulacrum  from  the  Pachycardientuf,  with  «unyoked  pores  and  in  the 
middle  a  double  series  of  small  tubercles».  Thus  the  only  evidence  available  does 
not  contradict  the  reference  of  the  present  ambulacrum  to  Miocidaris. 

Anaulocidaris. 

1879.  Anaulocidaris  K.  A.  Zittel,  «Handb.  d.  Palaeont.,  Palaeozool.»,  I,  p.  486. 

Since  all  the  previous  literature  relating  to  this  genus  deals  only  with  the 
radioles,  the  complete  list  of  references  will  be  given  later,  in  the  section  on  the 
radioles  from  Bakony  (p.  138). 

D  i  a  g  n  o  s  i  s.  —  A  Cidarid  with  the  adradial  margin  of  the  interambulacrum 
bevelled  on  the  inner  surface,  but  not  denticulate.  Interambulacral  plates  thin ;  main 
tubercles  small,  perforate,  noncrenelate,  and  without  parapet,  basal  terrace,  or  definite 
scrobicule ;  no  scrobicular  tubercles,  but  an  extra-scrobicular  Ornament  of  scattered 
miliaries  or  minute  tubercles,  which  (in  the  genotype  at  any  rate)  spring  from  the  plate 
as  slight  (?  obsolescent)  ridges  radiating  from  the  main  tubercle.  Main  radioles  change 
from  remiform  to  spatuliform,  trulliform,  and  paletiform,  as  they  pass  from  the  adoral 
surface  to  the  apical  pole ;  the  paletiform  and  trulliform  radioles  meet  by  the  bevelled 
edges  of  their  blades  so  as  to  form  a  continuous  awning  over  the  supra-ambital 
region  of  the  test. 

Genotype.  — Anaulocidaris  Buchi  (Münster,  sub  Cidaris ),  Cassian  beds  of 
St.  Cassian.  The  only  Bakony  species  is : 

Anaulocidaris  testudo  1  n.  sp. 

Interambulacrals  only.  (Plate  VII,  figs.  164 — 187.) 

Diagnosis.  —  See  p.  140.  Since  plates  of  the  test  are  known  in  this 
species  alone,  the  diagnoses  of  both  this  and  A.  Buchi  have  to  be  based  on  the 
radioles,  with  which  we  are  not  concerned  at  present. 


1  The  awning  of  radioles  resembles  the  «testudo»,  which  Roman  legionaries  formed  with  their 
shields  when  attacking  a  walled  town. 
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Material.  —  So  far  as  plates  of  the  test  are  concerned,  we  have  the  following 
isolated  interambulacrals :  from  Jeruzsälemhegy,  six  lettered  a,  b,  c,  d,  e,  /,  and  a 
seventh  on  matrix  and  rather  doubtful,  lettered  g;  from  cutting  I  on  the  Veszprem- 
Jutas  Railway,  three  lettered  h,  j,  k.  All  these  are  Raiblian.  The  holotype  has  to  be 
selected  from  among  the  radioles. 

Description  of  the  Specimens.  The  plates  being  remarkably  thin  in 
Proportion  to  their  area,  only  the  two  smaller  ones,  d  and  e  (figs.  173,  175),  retain 
their  complete  outline,  and  even  in  them  it  is  rather  doubtful.  Apparently  the  larger 
plates  ( a ,  f,  h,  k)  were  essentially  five-sided,  the  upper  and  lower  margins  being  parallel, 
the  adradial  margin  approximately  at  right  angles  to  them,  and  the  two  other  sides 
of  unequal  length,  meeting  at  an  angle  to  form  the  margin  of  the  zig-zag  interradial 
suture  (figs.  164,  178,  184,  187).  Plates  b,  c,  and  j  may  have  been  five-sided,  but 
owing  to  fracture  the  evidence  is  incomplete.  The  smaller  plates  on  the  other  hand 
(for  instance  d,  e)  appear  four-sided,  although  this  may  be  due  to  the  diminution  of 
one  of  the  interradial  sides  without  its  complete  suppression.  Their  upper  and  lower 
margins  are  parallel,  the  adambulacral  margin  cutting  them  at  an  angle,  which 
presumably  increases  in  slope  the  nearer  the  plate  is  to  one  or  other  pole.  The 
single  interradial  margin  likewise  cuts  the  upper  and  lower  margins  at  an  angle, 
but  the  direction  of  the  slope  presumably  depends  on  whether  the  plate  belongs  to 
the  oral  or  aboral  hemisphere.  Plates  of  this  shape  are  more  likely  to  have  occurred 
near  the  poles. 

The  sutural  margins  of  the  interambulacral  plates  appear  to  be  constituted 
thus.  Of  the  upper  and  lower  margins  one  is  bevelled  underneath  (fig.  166),  while 
the  other  is  either  bevelled  off  on  the  outer  surface,  or  bevelled  in  such  a  way  that 
the  bevel  does  not  reach  the  outer  margin  but  meets  a  ridge  which  turns  it  into 
a  groove  (fig.  165).  For  reasons  fully  given  under  Miocidaris  (pp.  86 — 88),  in  the 
absence  of  evidence  to  the  contrary,  the  margin  bevelled  underneath  is  regarded  as 
the  upper  or  adapical  margin  in  the  present  species.  In  specimens  a,  b,  e,  f,  h,  &  k 
the  left-hand  margin  appears  to  be  the  adambulacral ;  it  is  bevelled  underneath  at 
a  gentle  slope,  which,  at  least  in  a,  e,  and  j,  appears  to  end  on  the  inner  surface 
against  a  slight  ridge  parallel  to  the  margin  (figs.  167,  168,  174).  There  are  no  traces 
of  denticles  in  the  specimens  from  Jeruzsälemhegy,  but  j  and  k  show  some  almost 
imperceptible  traces.  The  parallel  ridge,  though  less  conspicuous  than  in  Triadocidaris, 
may  still  have  served  to  check  the  interambulacrals  from  sliding  too  far  over  the 
ambulacrals.  The  adradial  margin  was  on  the  right  in  j,  and  perhaps  in  d ;  in  c 
its  position  is  uncertain.  In  a,  f,  j,  &  k,  where  the  adradial  margin  is  best  preserved, 
it  follows  a  curved  or  wavy  course,  similar  to  that  shown  in  Tornquist’s  figures 
of  Archaeocidaris  (1896,  p.  47,  &  pl.  IV,  ff.  6  &  7) ;  it  is  also  clearly  scolloped,  and 
the  notc.hes  indicate  that  in  /  there  were  about  7  or  8  ambulacrals  to  the  plate 
(fig.  180).  In  d  and  e  the  interradial  margin  is  single  and  is  vertical.  In  a  this 
margin  was  probably  bent  so  as  to  form  two  sides ;  of  these  the  only  one  preserved 
is  vertical.  In  b,  h,  and  k,  where  there  also  seem  to  have  been  two  sides,  each  of 
them  is  bevelled  in  the  same  manner  as  the  adjacent  transverse  margin  (fig.  183). 

The  primary  tubercles.  - —  The  centre  of  the  mamelon  generally  lies  a  little  below 
half  the  height  of  the  plate,  and  usually  rather  nearer  to  the  interradial  than  to 
the  adradial  margin.  Its  position  varies,  as  may  be  seen  from  the  table  of  measure- 
ments.  The  mamelon  is  relatively  small,  its  transverse  diameter  in  a  being  0.13  that 
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of  the  plate ;  here,  as  also  in  c,  e,  f,  h,  j,  and  k,  the  meridional  diameter  is  rather 
less.  The  Perforation,  however,  tends  to  be  drawn  out  meridionally,  not  horizontally. 
The  surface  of  the  mamelon  slopes  adorally.  The  neck  is  not  undercut,  but  rests 
on  a  slight  platform,  vvhich  may  surround  it  (as  in  j),  or  may  be  absent  on  the 
adapical  side  (as  in  f  and  h),  in  which  case  the  neck  merges  imperceptibly  into 
the  boss  on  that  side.  On  the  adoral  side,  however,  the  platform  is  always  present, 
and,  though  it  has  no  definite  parapet,  it  is  hollowed  on  this  side.  The  boss  is 
steeper  on  the  adapical  side,  especially  when  it  merges  into  the  neck,  and  it  has 
on  this  side  a  straighter  slope ;  on  the  adoral  side  it  slopes  more  gently,  with  a 
convex  curve,  often  with  a  slight  median  depression  continuing  the  adoral  excavation 
of  the  platform.  It  passes  into  a  smooth  area,  which  may  be  very  slightly  depressed, 
but  is  usually  flush,  or  even  (as  in  h)  raised,  reminding  one  in  the  last  event  of  a  basal 
terrace.  This  scrobicule  merges  quite  gradually  and  indefinitely  into  the  general  sur¬ 
face  of  the  plate. 

The  extra-scrobicular  surface  bears  miliaries,  quite  irregularly  disposed  and 
forming  no  definite  scrobicular  ring.  These  rise  out  of  the  plate  in  such  a  way 
as  to  appear  to  radiate  from  the  primary  tubercle.  Sometimes  they  are  obscurely 
mamelonate,  and  may  be  termed  minute  tubercles.  Their  variability  of  number 
and  arrangement  may  be  gathered  from  the  figures  (flgs.  164,  169,  170,  173,  175, 
178,  184,  187).  They  appear  always  to  pass  round  the  whole  plate,  so  that  the 
scrobicules,  although  indefinite,  are  never  confiuent. 

Measurements  in  millimetres: 


a 

b  c 

d 

e 

/ 

li 

j 

k 

Vertical  diameter  of  plate  . 

6.4 

4.6+  5.7 

3.5 

3.7 

5.5 

6.9 

7.5 

5.9+ 

Transverse  »  »  » 

7.5 

7.9+  5.8+  5.7 

4.6 

4- 

o 

+ 

7.7 

8.2  + 

8.1  + 

Distance  of  centre  of  tubercle 
from  adambulacral  margin  . 

4.1 

3.6+  3.5 

2.7 

3.0 

3.9 

4.2 

5.2 

3.3 

Approximate  diameter  of  scrobi¬ 
cule  . 

3.5 

3.7  2.5 

2.5 

2.5 

3.4 

3.9 

4.0 

4.6 

t  transverse 

1.0 

1.0 

0.6 

0.7 

1.2 

1.4 

1.4 

1.2 

Diam.  of  mamelon  j  vertical 

0.85 

!-15  0.5 

0.6 

0.65 

0.8 

0.9 

0.9 

1.0 

Thickness  of  plate  near  margin 

0.6 

0.7  0.4 

0.4 

0.5 

0.5 

0.6 

0.6 

0.6 

Relations  of  these’  Interambulacrals  to  the  Radioles  described  as 
Anaulocidaris  testudo.  —  In  the  absence  of  definite  and  close  association  of  these  two 
structures,  the  reasons  for  referring  both  to  a  single  species  may  be  stated  as  fol- 
lows  :  (1)  The  plates  all  come  from  that  horizon  and  from  those  two  localities  which 

have  furnished  the  largest  number  of  characteristic  Anaulocidaris  radioles.  (2)  The 
tenuity  of  the  plates  and  their  loose  union  cannot  be  explained  as  due  to  abyssal 
conditions  or  to  any  deficiency  of  lime  in  the  water ;  they  suggest  therefore  that 
the  animal  needed  some  protection,  such  as,  on  our  hypothesis,  would  have  been 
afförded  by  the  awning  or  «testudo»  of  radioles.  (3)  The  absence  of  scrobicular 
tubercles  and  the  reduction  of  all  extra-scrobicular  Ornament  to  miliaries  or,  as  may 
sometimes  have  been  the  case,  mere  granules  devoid  of  radioles,  imply  that  the  protection 
which  in  Cidaridae  is  universally  supplied  by  the  subsidiary  radioles,  was  no  longer 
needed;  a  elosely  fitting  «testudo»  would,  it  is  evident,  deprive  any  such  radioles 
of  their  utility.  (4)  The  peculiar  transverse  extension  of  the  mamelon,  combined 


Echinoid'  Tests,  Ciduroida. 


97 


vvith  its  downward  slope,  with  the  vertical  extension  of  its  Perforation,  and  vvith 
the  shape  of  the  platform,  is  evidence  that  the  radiole  borne  by  it  could  move  in 
a  meridional  direction  but  not  from  side  to  side;  among  the  numerous  radioles  that 
are  known  from  Bakony,  it  is  only  those  of  Ancinlocidaris,  and  more  particularly 
the  trulliform  radioles,  that  possess  an  articular  surface  bearing  witness  to  such 
limitation  of  movement :  in  fact,  the  acetabulum  of  those  radioles,  which  general 
considerations  had  already  induced  me  to  regard  as  transversely  elongate,  presents 
the  closest  possible  correspondence  vvith  the  mamelon  of  these  interambulacrals.  As 
will  hereinafter  be  shown,  the  «testudo»  was  so  constructed  that  its  constituent 
radioles  could  be  depressed  but  could  not  be  raised  or  moved  from  side  to  side  ; 
an  articulation  such  as  we  here  find  was  therefore  a  natural  consequence. 

The  preceding  arguments  should  convince  the  most  sceptical  that  these  inter¬ 
ambulacrals  did  bear  the  radioles  of  Anaulocidaris.  It  may,  however,  be  objected 
that  the  experienced  and  eminent  founder  of  the  genus  himself  described  as  inter- 
ambulacral  plates  certain  structures  which  were  afterwards  proved  by  others,  and 
admitted  by  him,  to  be  radioles  of  the  shape  here  distinguished  as  paletiform  ;  and 
I  may  be  reminded  that  the  original  diagnosis  of  the  genus  drew  attention  to  the 
«quer-sechsseitiger  oder  etwas  unregelmässiger  Form  mit  abgeschrägten  seitlichen 
und  unteren  (?)  Rändern»,  and  to  the  «durchbohrte  Stachelwarze,  die  von  keinem 
Höfchen  umgeben  ist»  (Zittel,  1879,  p.  486).  Why,  then,  may  not  these  supposed 
interambulacrals  from  Jeruzsälemhegy  also  turn  out  to  be  radioles? 

The  resemblance  certainly  is  remarkable,  but  it  is  conflned  to  external  form, 
and  that  only  in  a  general  way.  The  granules  or  obsolescent  miliaries  of  the  plates 
are  not  found  on  any  of  the  radioles,  which  for  their  part  have  linear  striae ;  the 
articular  surface  is  a-  convex  mamelon  in  the  plates,  but  a  concave  acetabulum  in 
the  radioles;  the  radioles  have  an  annulus  and  collerette,  structures  which  are  quite 
characteristic  and  not  to  be  confused  with  the  neck,  platform,  and  boss  of  any 
tubercle,  least  of  all  with  those  structures  in  the  present  species ;  the  section  of 
the  plates  (e.  g.,  figs.  167,  180)  is  quite  characteristic  and  differs  from  that  of  any 
paletiform  radiole. 

Relations  of  the  Species.  —  Assuming  that  these  plates  are  correctly 
placed  with  the  radioles  named  Anaulocidaris  testudo,  the  only  question  that  arises 
concerning  the  species  as  such  is  the  question  of  its  distinctness  from  Anaulocidaris 
Buchi.  This  question  can  only  be  discussed  on  the  basis  of  the  radioles,  and  must 
be  deferred  tili  they  have  been  described.  These  plates,  however,  throw  light  for  the 
first  time  on  a  more  important  problem,  namely  — 

The  relations  of  the  Genus.  —  When  it  was  discovered  that  the  supposed 
interambulacrals  of  Anaulocidaris  Buchi  wer e  only  modified  radioles,  and  when  it 
was  further  asserted  (e.  g.  by  Doederlein,  1886,  N  Jahrb.  f.  Mineral,  I,  p.  192)  that 
other  Cidaridae  had  radioles  similarly  modified,  then  the  genus  Anaulocidaris  was 
hastily  dropped,  and  its  genotype  resumed  its  original  name  —  Cidaris  Buchi.  This 
did  not  mean  that  anyone  regarded  the  species  as  a  true  Cidaris,  for  even  the 
radioles  depart  considerably  from  the  normal  Cidaris  type  ;  but,  in  the  absence  of 
coronal  plates,  it  was  impossible  to  say  to  which,  if  any,  of  the  Triassic  genera  it 
might  belong.  This  then  is  the  first  question  that  has  to  be  answered. 

Among  the  genera  of  Echinoidea  having  but  two  columns  of  plates  in  each 
interambulacrum,  the  only  one  with  a  diagnosis  that  comes  near  to  admitting  the 

Resultate  der  Wissenschaft].  Erforschung  des  Balatonsees.  I.  Bd.  1.  T.  Pal.  Anh  7 
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interambulacrals  before  us  is  Triadocidaris.  In  all  known  species  of  that  genus, 
however,  the  scrobicules  are  definite  and  there  are  distinct  secondary  tubercles ; 
some  have  also  tertiary  tubercles,  and  all,  except  T.  subnobilis  and  T.  praeternobilis, 
have  a  scrobicular  ring.  The  very  different  character  of  the  present  plates,  even 
though  disagreeing  with  Duncan’s  diagnosis  of  the  Family  Cidaridae  (1889,  p.  26), 
might  he  regarded  as  merely  specific  and  a  natural  consequence  of  the  enlarged 
radioles.  That,  however,  would  be  admitting  a  modification  of  considerable  extent, 
for  even  Goniocidaris  clypeata,  which  Doederlein  introduced  to  Science  as  «Eine 
recente  Cidaris  Buchi»,  has  the  scrobicular  and  other  tubercles,  with  their  radioles, 
perfectly  well  developed  More  important  than  the  suppression  of  tubercles  is  the 
nature  of  the  various  sutural  margins.  The  adradial  suture  was  indeed  bevelled  on 
its  inner  surface,  and  perhaps  overlapped  the  ambulacra  as  in  Triadocidaris,  but 
it  lacked  the  denticles  so  characteristic  of  that  genus.  The  other  sutures  were  more 
bevelled,  and  consequently  more  imbricate  and  flexible,  than  in  any  species  of  Triad¬ 
ocidaris.  Hitherto  it  has  not  been  suggested  that  the  transverse  sutures  in  that 
genus  were  anything  but  vertical  We  have,  indeed,  seen  that  there  was  some 
bevelling  and  grooving  in  the  Bakony  species ;  but  this  was  not  enough  to 
cause  the  plates  to  fall  asunder  on  the  death  and  decay  of  the  animal.  As  for 
the  interradial  suture,  the  bevelling  of  it  which  is  here  seen  is  not  met  with 
in  Triadocidaris. 

All  these  differences  seem  to  warrant  the  Separation  of  Anaulocidaris  from 
Triadocidaris  and  the  other  Cidaridae,  and  its  maintenance  as  an  independent  genus. 

Whether  the  loose  union  of  the  interambulacrals  exemplifies  the  retention  of 
an  ancestral  character  or  an  apparent  reversion  to  it  consequent  on  the  evolution 
of  the  «testudo»,  cannot  be  decided.  Another  point  of  similarity  to  a  possible 
Palaeozoic  ancestor  lies  in  the  peculiar  nature  of  the  miliaries,  for  they  seem  less 
like  ordinary  tubercles  than  the  ends  of  faint  ridges  radiating  from  the  boss.  Just 
such  ridges,  merging  into  tubercles,  are  characteristic  of  Echinocrinus  Ag.  restr. 
Lambert  (synn.  Archaeocidaris  M’Coy,  Palaeocidaris  Desor).  The  occasional  ele- 
vation  of  the  scrobicule  as  a  sort  of  basal  terrace  is  also  reminiscent  of  that  genus. 
These  two  structures  are  admirably  shown  in  plate  XXII,  ff.  2  and  6  of  Tornquist 
(1897,  Abhdl.  geol.  Specialkarte  Elsass-Lothringen,  V.,  Heft  VI). 

Plegiocidaris. 

1883.  Plegiocidaris  A.  Pomel,  «Classif.  methodique  et  genera  des  Echinides»,  These  Fac.  Sei.  Paris, 

Alger,  p.  109.  (Reprint,  Paleont.  Algerie,  Echinodermes,  Livr.  1.  1887). 

1900.  Plegiocidaris  Pomel,  J.  Lambert,  Bull.  Soc.  Sei.  Yonne,  LI1I  (1),  p.  40. 

1902.  Plegiocidaris  Pomel,  J.  Lambert,  «Ech.  foss.  Barcelone»,  Mem.  Soc.  geol.  France,  Pal.,  IX, 

fase.  III,  p.  5. 

1903.  Plegiocidaris  Pomel,  ein.  L.  Savin,  «Ech.  foss.  Savoie»,  Bull.  Soc.  Hist.  Nat.  Savoie  (2)  VIII 

p.  207.  (Author’s  copy,  p.  153). 

1904.  Plegiocidaris  Pomel,  Delage  &  Herouard,  «Traite  de  Zool.  Concrete,»  III,  p.  228. 

Diagnosis.  —  A  Cidarid  of  variable  size  and  normal  shape,  with  plates  united 
by  rigid  suture.  Ambulacra  flexuous,  unigeminal,  with  a  double  row  of  imperforate 
tubercles,  and  perradial  tract  bordered  by  equal  regulär  miliaries.  Interambulacral 
tubercles  few,  scrobiculate,  crenelate,  perforate.  Radioles  inverticillate,  elongate  or 
glandiform,  granulär  or  spinöse. 

When  Pomel  (1883)  founded  the  genus  for  «Cidariens»  with  «Tubercules 
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crenelees,  pores  unigemines,  bordes  de  granules  egaux  et  reguliere»,  he  mentioned 
several  species  in  stratigraphical  order,  but  designated  no  genotype.  Lambert  (1900) 
considered  that  the  genus  was  allied  to  Eotiaris,  differing  only  in  the  more  complete 
rigidity  of  the  test  (p.  40) ;  apparently  he  placed  it  in  his  tribe  Rhabdocidarinae  (p. 
53) ;  he  referred  to  it  (p.  44)  some  ten  species,  none  of  which  occurred  in  Pomel’s 
list  From  among  these  may  here  be  mentioned  the  Rhaetic  species  P.  Curionii, 
P.  Cornaliae,  and  P.  Ombonii  (all  of  Stoppani),  and  P.  senex  Lambert.  Subsequently 
(1902),  in  referring  Cidaris  Blumeribachi  Münst.  to  Paracidaris  Pomel,  Lambert 
made  Paracidaris  a  subgenus  of  Ptegiocidaris. 

The  diagnosis  given  above  is  slightly  Condensed  from  that  drawn  up  by 
Savin  (1903),  who  maintained  Ptegiocidaris  as  a  subgenus  of  Cidaris,  distinct  from 
Paracidaris,  and  definitely  selected  as  genotype  EcJiinus  coronatus  Schloth.,  which 
was  one  of  the  species  mentioned  by  Pomel 

Delage  and  Herouard  (1904)  speak  of  Ptegiocidaris,  Paracidaris,  and  Pro- 
cidaris,  as  allied  but  independent  genera. 

Although  Pomel  included  in  Ptegiocidaris  species  from  Trias  to  Tertiary,  no 
subsequent  author  has  mentioned  any  species  below  Rhaetic  or  above  Jurassic.  It  is 
probable  that  the  «2  ä  3  triasiques»  of  Pomel  were  species  now  referred  to 
Miocidaris.  The  essential  difference  between  the  two  genera  lies  in  the  nature  of 
the  sutures,  and  this,  as  we  have  seen,  was  a  character  that  changed  quite  gradually. 
The  Ptegiocidaris — Procidaris  series  is,  however,  further  distinguished  by  the  increas- 
ing  size  of  the  ambulacral  tubercles,  which  tend  towards  the  formation  of  compound 
ambulacrals.  Without  the  evidence  of  ambulacrals  it  is  perhaps  unsafe  to  refer  to 
this  genus  an  isolated  interambulacral  plate,  especially  from  a  Cassian  horizon.  But 
the  existence  of  the  genus  at  that  time  is  not  impossible. 

Ptegiocidaris ?  sp.  indet. 

(Plate  VIII.  figs.  188.,  189.). 

Material.  —  One  interambulacral  plate  from  the  Cassian  Beds  of  Cserhät, 
Leitnerhof. 

Description  of  Specimen.  —  The  margins  of  the  plate  being  broken,  its 
outer  measurements  are  uncertain.  The  main  tubercle  has  a  depressed  hemispheroidal, 
perforate  mamelon,  with  a  transverse  diameter  of  1.15  mm.  and  a  vertical  diameter 
of  1.2  mm. ;  its  slightly  undercut  neck  rests  on  a  platform  of  circa  1  '5  mm.  diameter, 
with  about  20  small,  rather  obscure  crenellae.  From  this  the  boss  slopes,  with 
almost  straight,  slightly  concave  sides,  to  the  edge  of  the  scrobicule,  which  is  cir¬ 
cular  and  very  slightly  sunk,  with  a  diameter  of  2.7  mm.  There  is  a  scrobicular 
ring  of  20  secondary  tubercles,  apparently  imperforate.  The  extra-scrobicular  surface 
bears  only  a  few  smaller  isolated  tubercles. 

Relations  of  the  Specimen.  —  As  indicated  above,  it  is  hard  to  say 
whether  this  belongs  to  Miocidaris  or  Ptegiocidaris.  So  far  as  specific  characters 
go,  it  is  sufficiently  distinguished  from  all  described  species  of  Miocidaris  by  the 
sparse  extra-scrobicular  tuberculation.  There  is  no  trace  of  bevelling  or  denticulation 
of  any  of  the  margins,  such  as  would  cause  one  to  refer  it  to  Miocidaris ;  but 
this  might  be  due  to  the  imperfection  of  the  specimen.  The  Ornament,  however, 
reminds  me  of  some  species  of  Ptegiocidaris ,  and  it  may  be  noted  that  a  circular 
scrobicule  occupies  almost  the  whole  of  the  plate  in  P.  Curionii. 
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Order:  DIADEMOIDA. 

Sub-Order:  CALYCINA. 

Family  AC  R  O  S  A  LE  N 1 1 D  A  E. 

For  definitions  of  the  Order,  Sub-Order,  and  Family,  see  J.  W.  Gregory  (1900.,  op.  cit.  infra,  p.  306.) 

Eodiadema, 

1889.  Eodiadema  P.  M.  Duncan  in  E.  Wilson,  Geol.  Mag.  (n.  s.),  dec.  III,  vol.  VI,  p.  339;  Aug. 

1889.  Eodiadema  P.  M.  Duncan,  «Revision  of  Echinoidea»,  Journ.  Linn.  Soc.,  Zool.,  XXIII,  p.  81. 
1900.  Eodiadema  Duncan  em.  J.  Lambert,  Bull.  Soc.  Sei.  Yonne,  LIII,  (1)  p.  34. 

See  also  : 

1900.  J.  W.  Gregory,  «Treatise  on  Zoology»,  ed.  Lankester,  III,  Echinoderma,  p.  308. 

1904.  Y.  Delage  &  E.  Herouard,  «Traite  de  Zool.  concrete»,  III,  p.  230. 

1907.  A.  R.  Horwood,  Geol.  Mag.  (n.  s.),  dec.  V,  vol.  IV,  p.  462. 

Diagnosis.  —  An  Acrosaleniid  with  ambulacra  composed  of  simple  primaries 
with  unigeminal  pores,  except  in  the  extreme  adoral  region  where  they  become 
arranged  in  triads  and  are  in  part  bigeminal ;  a  single  perforate  tubercle  is  borne 
by  each  ambulacral  in  the  adapical  region,  but  only  by  the  second  of  each  triad 
in  the  adoral  region.  Main  interambulacral  tubercles  perforate,  crenelate,  slightly 
eccentric  towads  the  ambulacrum.  Other  tubercles  minute  or  only  miliaries.  Apical 
System  extended,  hemiolicyclic,  the  posterior  genital  being  separated  from  the  rest 
by  intercalated  oculars. 

This  diagnosis  differs  slightly  from  the  lengthy  one  given  by  Duncan  (1889), 
and  still  more  from  the  concise  one  of  Lambert  (1900).  It  is  based  on  a  renewed 
study  of  the  genotype  and  of  other  species. 

The  genotype  is  the  species  described  by  E.  Wilson  (1889,  loc.  cit.  supra) 
under  the  name  « Eodiadema  granulata»  [sic],  and  depicted  by  A.  S.  Foord  in  figures 
5,  5  a—c  of  pl.  X.  illustrating  the  paper  by  Wilson  &  Crick  on  «The  Lias  Marlstone  of 
Tilton,  Leicestershire»  (tom.  cit.  pp  296- — 305  and  337 — 342).  The  two  specimens 
figured,  the  only  syntypes,  are  in  the  collection  of  the  late  W.  D.  Crick.  and  have 
been  lent  to  me  through  the  kindness  •  of  Mr.  W.  Crick  of  St.  Giles  Street,  North- 
ampton.  Of  these  two  I  hereby  take  the  complete  test  drawn  in  figs  5,  ba  (loc.  cit.) 
as  lectotype.  According  to  Mr.  A.  R  Horwood  (1907)  the  syntypes  and  other 
specimens  since  found  came  from  the  Transition  bed  between  the  Middle  and  Upper 
Lias,  i.  e.  above  the  zone  of  Amaltheus  spmatus. 

Mr.  Lambert  (1900),  who  was  unacquainted  with  Wilson’s  description  of  the  geno¬ 
type,  thought  it  well  to  select  Echinus  minutns  Buckman  as  «second  type  du  genre». 
His  account  of  the  radioles  is  doubtless  based  on  that  species,  and  to  it  also  we 
must  look  for  the  explanation  of  certain  important  divergences  from  Duncan’s 
diagnosis.  Thus,  instead  of  the  ambulacrals  bearing  «tres  petits  tubercules  granuli- 
formes  [Auct.  MS  corr.  pro  «granuliferes»]»,  Duncan  says  that  at  the  ambitus  the 
ambulacrals  bear  «very  small  crenulate  and  perforate  tubercles  which  diminish 
actinally».  Also  Duncan  describes  the  peristome  as  «small,  and  with  well-marked 
branchial  incisions».  Lambert  says  the  converse,  but  possibly  intends  the  same 
thing ;  for  words  like  «small»,  «faible»  and  «well-marked»  are  meaningless  to  all 
except  their  user.  In  the  genotype  the  diameter  of  the  peristome  is  circa  -4  that  of  the  test. 

Duncan  placed  Eodiadema  in  Diadematidae  Orthopsinae.  Lambert,  however, 
who  regards  the  genus  as  equivalent  to  the  «Criniferen»  of  Quenstedt  (1875,  p. 
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147),  places  it  in  a  Tribe  Eodiademinae  of  the  Subfamily  Tiarinae  of  the  Family 
Diadematidae.  Gregory  (1900),  who  raises  the  Orthopsinae  to  the  rank  of  a  Family  — 
Orthopsidae,  retains  Eodiadenia  therein.  Delage  &  Herouard  (1904),  refer  Eodiadema 
to  their  Aspidodiademinae  (=  Aspidodiadematidae  Duncan),  while  placing  Orthopsis 
and  most  of  its  allies  in  Pedinidae.  Gregory  (loc.  eit.)  included  Aspidodiadema  in 
the  Orthopsidae,  a  reference  which  may  or  may  not  be  justified ;  but  the  action  of 
Delage  &  Herouard  seems  illogical.  For,  whatever  Eodiadema  may  be,  it  is  undoubt- 
edly,  both  by  time  and  structure,  an  ancestral  form  of  the  Diadematoid  urchins. 
To  comprise  such  a  form  together  with  a  couple  of  recent  genera  in  one  Family, 
while  removing  all  allies  and  intermediate  genera  to  other  Families,  could  be  just¬ 
ified  only  by  the  wildly  improbable  assumption  that  there  existed  a  long  intervening 
series  of  Jurassic,  Cretaceous,  and  Tertiary  genera  of  Aspidodiadematidae  still  com- 
pletely  unknown. 

The  following  are  the  chief  specimens  of  «Echinus  minutus »  in  the  British 
Museum.  —  E8808 — E8812,  cotypes  of  J.  Buckman’s  description  in  Murchison's 
«Geology  of  Cheltenham»  p.  95,  Edit.  II,  1844;  Edit.  III,  1845,  from  the  Lower 
Lias,  Oxynotus  shales,  between  Cheltenham  and  Gloucester.  E8813,  a  sixth  cotype, 
appears  to  be  from  the  second  type-locality,  the  Upper  Lias  of  Alderton  Hill,  and 
is  probably  a  different  species.  E8814,  original  of  T.  Wright,  Palaeont.  Soc.  Monogr. 
Ool.  Echin.,  p.  230.  pl.  xvii,  f.  2.  E8815,  original  of  T.  Wright,  op.  cit.  pl.  xv, 

f.  3a.  E8816,  figured  and  described  as  Acrosalenia  crinifera  (Quenst.)  by  T.  Wright, 
Ann.  Mag.  Nat.  Hist.  (2)  xiii,  p.  168,  pl.  xii,  f.  1.  All  these  three  are  from  the 
Oxynotus  shales  near  Lansdown  in  Cheltenham.  To  save  future  confusion  I  hereby 
make  E8808  the  lectotype  of  the  species.  Examination  of  these  specimens  inclines 
me  to  regard  Echinus  minutus  as  not  congeneric  with  Eodiadenia  granulatum. 
But  admitting  some  relationship,  I  would  suggest  that  these  two  species  at  any  rate 
might  come  at  the  base  of  the  Acrosaleniidae.  Duncan  said  of  Eodiadema , 
«The  similarity  of  the  genus  to  Acrosalenia  is  striking»  ;  and  Wright  placed  Echinus 
minutus  in  Acrosalenia.  Both  species  differ  from  Acrosalenia  in  the  simplicity 
of  the  ambulacrals,  and,  in  the  supposed  absence  of  suranal  plates.  E.  granulatum, 
however,  shows  a  posterior  shifdng  of  the  periproct  while  in  E.  minutus  the  space 
left  by  the  caducous  apical  System  usually  displays  an  asymmetry  that  may  be  due 
to  the  same  cause. 

Lambert  (1900,  p.  35)  has  referred  to  the  genus,  as  emended  by  him,  the 
following  species,  in  addition  to  the  genotype,  which  is  of  Upper  Pliensbachian  age : 


Cidaris  regularis  Münst.,  including  C.  Admeto  Münst.  non  Quenst. 

Pseudodiadema  lohatum  Wright . 

Pseudodiadema  Collenoti  Cotteau  . . 

Echinus  minutus  J.  Buckman . 

Acrosalenia  parva  Wright . 

Cidaris  laqueatus  Quenstedt  . 

Cidaris  octoceps  Quenstedt . 

Eodiadema  pusillum  Lambert . 


Carnian 

Hettangian 

» 

Sinemurian  1 
»  1 
Pliensbachian 
Toarcian 

» 


In  making  C.  Admeto  a  synonym  of  C.  regularis,  Lambert  follows  the 


1  Lambert’s  reference  of  these  two  species  to  the  Charmouthian  (=  Pliensbachian)  was  probably  a  slip. 
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Suggestion  of  Laube  (1865,  p.  295).  But  this  action  has  not  been  based  on  any 
study  of  the  unique  holotype,  for  that  unfortunately  is  lost.  It  may  therefore  be  a 
valid  objection  that  the  original  diagnosis  of  Cidaris  Admeto  by  Braun  in  Münster 
(1841,  p.  40),  differs  from  that  of  C.  regiüaris  in  the  following  points :  interambul- 
acral  plates  6  or  7,  instead  of  10  to  12;  extra-scrobicular  Ornament  of  close-set 
secondary  tubercles  not  much  smaller  than  those  of  the  scrobicular  ring,  instead 
of  a  fine  granulation. 

Eodiadema  ?  sp.  indet. 

(Plate  VIII.  figs.  190,  191). 

Material.  —  A  fragment  comprising  four  plates  from  the  adapical  end  of  an 
interambulacrum  ;  from  the  Cassian  horizon  of  Cserhät,  Leitnerhof. 

Description  o f  the  Specimen.  —  The  plates  are  relatively  high  and  the 
interambulacrum  relatively  narrovv.  Three  plates  bear  well-developed  main  tubercles, 
while  the  fourth  has  only  an  incipient  tubercle.  The  main  tubercle  bears  a  relatively 
large,  almost  hemispherical  mamelon,  vvith  very  small  Perforation;  this  is  supported 
on  a  low  boss,  of  vvhich  the  platform  has  about  16  crenellae.  There  is  no  scrob¬ 
icular  depression,  but  the  boss  seems  to  rise  directly  from  a  field  densely  covered 
with  miliaries.  The  adradial  margin  is  cle^irly  scolloped,  and  bevelled  to  a  thin  edge 
on  the  inner  surface,  which  bears  about  5  slight  denticles  to  each  interambulacral. 

Relation  s  of  the  Specimen.  — It  is  the  nature  of  the  extra-scrobicular 
Ornament  that  suggests  the  reference  of  this  fragment  to  Eodiadema.  The  relative 
height  of  the  plates  is  due  to  their  adapical  position.  The  flexible  adambulacral 
suture  has  not,  it  is  true,  been  described  in  any  species  assigned  to  Eodiadema, 
but  it  may  have  existed  in  the  earlier  ones,  especially  at  the  adapical  end,  which 
is  the  last  region  to  be  affected  by  the  change  to  a  rigid  suture. 

Suborder:  DIADEMINA. 

The  interambulacral  plates  which  remain  for  consideration  present  many  diff- 
iculties.  They  fall  into  three  species,  two  of  which  certainly  and  the  third  probably 
still  possessed  loose  and  to  some  extent  imbricate  adradial  sutures.  They  cannot 
however  be  kept  in  the  «Streptocidarinae»  owing  to  the  nature  of  their  tuberculation, 
which  effectually  removes  them  from  the  Cidaridae.  A  place  therefore  must  be  found 
for  them  among  the  Regularia  Ectobranchiata.  Since  the  tubercles  are  perforate  and 
non-crenelate,  search  will  most  profitably  be  conducted  among  those  genera  which 
Duncan  (1889)  placed  in  his  Family  Diadematidae,  Gregory  (1900)  in  his  Suborder 
Diademina,  and  Lambert  (1900)  in  a  Subfamily  Pedininae  1  and  Tribe  Orthopsinae. 
In  none  of  these  has  such  a  loose  adradial  suture  been  described,  at  all  events  in 
the  adult  stage,  and  it  might  seem  preferable  to  erect  a  new  genus  or  new  genera 
for  these  Triassic  species  without  more  ado.  Some  isolated  interambulacrals  bearing 
the  name  Hemipedina  Bowerbanki  in  Wright’s  handwriting,  and  now  preserved  in 
the  British  Museum  (E  3299),  do  however  show  traces  of  the  denticles.  In  one  of 
the  fragments  the  adradial  edge  is  exceedingly  thin,  and  the  denticles  faintly  visible 
on  the  inner  surface ;  this  was  apparently  from  the  adapical  region.  In  the  other 


1  Not  the  Same  as  the  similarly  named  Subfamilies  and  Families  of  Duncan  and  Gregory  res- 
pectively,  but  more  the  equivalent  of  Farn.  Pedininae  in  Dhlage  and  Herouard  (1904). 
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the  margin  is  thicker  and  clearly  bevelled,  with  the  denticles  on  the  bevel ;  this 
probably  was  more  adoral  in  position.  These  specimens  prove  that,  as  was  to  be 
expected,  there  was  in  the  early  Diadematidae  just  the  same  transition  of  the  adradial 
suture  from  flexible  to  rigid  as  took  place  in  the  Cidaridae.  Therefore  the  interest 
of  the  Triassic  species  lies  less  in  this  obvious  differentia  than  in  their  relation  to 
the  known  genera  of  later  age,  and  to  place  them  in  fresh  genera  would  not  avert 
the  need  for  a  comparison  between  them  and  genera  already  established.  Further, 
the  erection  of  genera  on  such  imperfect  material,  without  certain  knowledge  of 
either  ambulacra,  apical  Systems,  or  radioles,  would  be  to  court  confusion.  Con- 
sequently  it  appears  the  most  profitable  line  of  action  to  refer  each  new  species 
to  that  genus  which  it  most  resembles  in  interambulacral  structure. 

To  avoid  repetition  under  each  species,  we  may  here  run  through  the  Diad- 
ematid  genera  or  subgenera  with  perforate  non-crenelate  tubercles,  and  eliminate  those 
which  are  obviously  different  or  for  other  reasons  are  out  of  court.  Thus  we  may, 
on  ci  priori  grounds,  at  once  exclude  genera  of  which  no  representative  older  than 
Cretaceous  is  yet  known  We  may  also  legitimately  remove  from  discussion  genera 
in  which  the  pore-pairs  are  distinctly  biserial  or  triserial,  first  because  it  is  highly 
improbable  that  such  a  high  stage  of  evolution  should  have  been  reached  at  this 
period,  secondly  because  such  a  structure  would  not  harmonise  with  the  denticulate 
adradial  margin.  Since  we  have  only  interambulacrals  before  us,  comparison  must 
be  restricted  to  those  plates,  and  it  will  readily  be  seen  from  inspection  of  Figures 
192 — 219  that  the  Bakony  forms  eannot  well  be  referred  to  any  of  the  following 
genera  or  subgenera,  which  are  here  mentioned  without  any  implication  as  to  their 
validity  or  otherwise.  They  are  taken  in  the  Order  in  which  they  were  first  proposed. 

Leptocidaris  Quenstedt,  1858,  genotype  L.  triceps  Quenst.,  Weisser  Jura,  certainly 
seems  Diadematid  in  its  ambulacra.  The  interambulacrals  are  thin,  and  though 
not  numerous,  are  relatively  wide  and  with  a  fine  granulation  only  on  their 
lateral  margins ;  scrobicules  apparently  indistinct  and  confluent. 

Cidaropsis  Cotteau  1863/  genotype  Hemicidaris  minor  Ag.  1840,  Bathonian  and. 
Callovian,  has  main  tubercles  large  and  Cidaroid,  separated  by  a  wide  extent 
of  intertubercular  miliaries. 

Miopedina  Pomel,  1883,  genotype  Hemicidaris  Matheyi  Desor,  Bathonian;  to  it 
Pomel  also  refers,  without  sufficient  reason,  Hemipedina  tuberculosa  Wright, 
Corallian.  This  genus  is  superficially  like  Hemicidaris ;  the  interambulacrals 
relatively  high,  with  large  main  tubercles  in  the  middle  of  the  plates,  the  extra- 
scrobicular  surface  covered  with  secondaries,  tertiaries,  and  miliaries,  which  form 
no  very  definite  scrobicular  ring. 

Phymopedina  Pomel,  1883,  genosyntypes  Hemipedina  marchamensis  and  H.  Bou- 
cliardi  Wright,  Corallian  and  Kimmeridgian.  This  equals  Wright’s  Section  II  of 
Hemipedina,  characterized  by  4 — 10  series  of  nearly  equal  tubercles  on  the 
interambulacrum. 


1  Duncan  (1889,  Revision,  p.  53)  says  «Cotteau,  1860  (reference  not  to  be  found)».  The  date 
1860  was  probably  taken  from  Cotteau’s  own  Statement  (Pal.  Franc.  Jurass.  Echin.  p.  433,  Nov.,  1882); 
but  this  appears  to  be  a  misprint  for  1863,  which  is  given,  without  further  reference,  in  the  synonymy 
five  lines  lower  down.  The  name  was  first  introduced,  without  genotype,  in  a  key  to  the  genera  of 
Diadematidae  (Pal.  Franc,  cretac.  Echin.  p.  374,  July,  1863). 
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Gymnodiadema  de  Loriol,  1884,  genotype  G.  Chojfati  de  Lor.,  Lower  Callovian, 
has  tubercles,  and  those  very  small  ones,  in  only  two  or  three  rows,  adamb- 
ulacral  in  position,  close  to  the  peristome.  The  rest  of  the  interambulacrum 
is  covered  witli  sparse  miliaries. 

Scaptodiadema  de  Loriol,  1891,  genotype  5.  Matheyi  de  Lor.,  Rauracian,  has  relatively 
small  main  tubercles  without  definite  scrobicule,  but  separated  by  sec.ondaries 
which  cover  all  the  rest  of  the  surface  and  are  rather  irregulär  and  unequal. 
Phalacropedina  Lambert,  1900,  with  genotype  H.  Guerangeri  Cott.,  a  subgenus 
of  Hemipedina  for  «les  especes  chauves  ä  hautes  plaques,  rares  granules  et 
tubercules  attenues  en  dessus» ;  it  includes  also  H.  calva  (Quenst.),  ?  H.  pusilla 
Dames,  and  ?  H.  minima  Cott.  The  scrobicular  circle  is  far  frorn  distinct. 
Miliaries  tend  to  form  scrobicular  rings,  but  are  very  few  in  adapical  part  of 
test.  In  the  adoral  half  there  are  a  few  secondaries,  forming  adradial  and 
interradial  series,  but  soon  dying  out.  Oxfordian,  Corallian.  If  this  has  any 
genetic  value  it  no  doubt  represents  a  small  group  arising  in  Oxfordian  times. 

There  now  remain  Hemipedina,  Diademopsis,  Orthopsis,  Mesodiadema, 
Archaeodiadema,  Palaeopedina.  Unfortunately  the  distinction  between  these  forms 
is  by  no  means  easy  to  grasp,  even  when  all  elements  of  the  test  are  taken  into 
consideration ;  and  it  is  still  more  difficult  to  formulate  any  differences  capable  of 
detection  in  the  interambulacrals  alone. 

To  enter  into  a  complete  discussion  of  these  genera  would  lead  us  too  far 
afield,  and  it  therefore  seems  better  to  reserve  the  account  of  my  investigations  for 
a  more  fitting  occasion,  and  meanwhile  to  take  as  starting-point  the  learned  and 
suggestive  «Etüde  sur  quelques  Echinides  de  l’Infra-lias  et  du  Lias»  by  Mr.  J.  Lambert 
(1900),  who  has  personally  examined  most  of  the  type-specimens  described  by 
Continental  authors.  Having,  however,  myself  examined  the  type-specimens  of 
Wright  as  well  as  other  specimens  in  the  British  Museum,  I  feel  warranted  in 
occasionally  expressing  an  opinion  different  from  that  of  this  eminent  authority. 

Archaeodiadema  J.  VV.  Gregory  (1896,  Geol.  Mag.  p.  317)  may  first  be  disposed 
of.  The  only  species  is  A.  Thompsoni  Greg.,  Upper  Lias,  Northamptonshire. 
Lambert  (July,  1897,  Rev.  crit  paleozool.)  first  considered  this  as  a  subgenus 
of  Diademopsis,  but  subsequently  (1900,  pp.  29 — 30)  as  a  synonym  of  Hemi¬ 
pedina.  With  the  latter  conclusion  I  agree,  but  on  other  grounds  than  those 
of  Lambert.  He  supposed  the  genus  to  depend  on  the  simple  straight  series 
of  pore-pairs,  and  on  the  imperfect  fusion  of  its  majors,  leaving  free  the  adap¬ 
ical  primary  of  each  triad.  The  former  character  was,  it  is  true,  selected  by 
Dr.  Gregory  to  distinguish  his  genus  from  both  Diademopsis  and  Hemipedina', 
none  the  less,  a  faint  arcuation  of  the  pore-pairs  is  shown  in  his  own  drawing, 
and,  as  Lambert  points  out,  the  arcuation  is  no  more  obvious  in  many  small 
species  of  Hemipedina:  it  is,  in  fact,  quite  faint  even  in  the  genotype,  H. 
Etheridgei  (holotype,  Brit.  Mus.,  E  1593).  In  many  early  species  usually  ref- 
erred  to  Diademopsis  the  arcuation  is  only  perceptible  quite  close  to  the  peri¬ 
stome,  e.  g.  the  genotype,  D.  serialis.  The  second  character  mentioned  by 
Lambert  was  not  specially  described  by  Gregory,  although  it  is  obvious  in 
his  figure.  He  did  however  utilise  the  compound  nature  of  the  ambulacrals 
to  distinguish  Archaeodiadema  from  the  Orthopsinae,  forgetting  that,  as  had 
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already  been  noted  by  Duncan  (1889,  p.  80),  precisely  the  same  combination 
of  primary  ambulacrals  is  seen  in  Orthopsis  itself,  or  at  least  in  0.  miliaris 
and  0.  granularis,  the  original  species  of  that  genus,  though  not  in  other 
species  now  referred  to  it.  The  diagnostic  character  that  Gregory  did  empha- 
size  was  the  single  large  main  tubercle  on  the  interambulacrals ;  but  in 
maintaining  that  Hemipedina,  no  less  than  Diademopsis,  possessed  two  small 
primary  tubercles  on  each  interambulacral,  he  must  have  forgotten  «the  entire 
absence  of  secondary  tubercles  from  the  areas»  of  H.  Etheridgei,  as  described 
by  Wright  (Pal.  Soc.  Monogr.  Ool.  Echinoidea,  p.  148).  It  is  in  fact  this  charac¬ 
ter  that  causes  one  to  associate  A.  Thompsoni  with  Hemipedina  rather  than 
with  Diademopsis  or  Orthopsis  as  those  genera  are  usually  understood.  What- 
ever  may  be  the  fate  of  this  species  in  some  future  recasting  of  the  Diademine 
Classification,  I  cannot.  think  that  at  present  Dr.  Gregory  has  established  its 
Claim  to  be  separated  generically  from  Hemipedina. 

Palaeopedina  Lambert  (1900,  p.  22)  seems  to  rest  on  rather  an  insecure  foundation. 
The  genotype  is  Diaderna  globulns  Ag.  (in  Leymerie,  1838),  and  to  the  genus 
are  also  referred  Diadema  minimum  Ag.  and  Diademopsis  Pacomei  Cott. 
All  these  are  Hettangian.  Hemipedina  Bonei  Wr.,  which  Lambert  suggests  as 
a  possible  member  of  the  genus,  is  Bajocian.  The  diagnosis  agrees  in  the 
main  with  those  given  by  Lambert  for  Hemipedina  and  Diademopsis,  but  the 
following  are  points  of  difference  :  — ■  (1)  «Test  subhemispherical  to  subglobular»  ; 
but  Diademopsis  is  said  to  be  sometimes  subconical,  and  not  all  species  of 
Hemipedina  are  strictly  rotular,  e.  g.  H.  Waterhousei ,  described  by  Wrigiit 
as  «inflated»,  and  H.  tuberculosa,  which  he  calls  «hemispherical».  (2)  «Gill- 
slits  deep,»  those  of  Hemipedina  and  Diademopsis  being  described  as  feeble. 
This  is  a  matter  of  comparison,  but  I  should  never  have  described  the  slits 
as  feeble  in,  say,  H.  perforata.  (3)  «Pore-pairs  pseudo-bigeminate  near  the 
peristome.»  All  or  nearly  all  Diademina  have  those  pore-pairs  in  the  stage  that 
Lambert  calls  «pseudotrigemines»,  and,  since  this  peculiarity  is  not  alluded  to 
again,  I  imagine  that  the  latter  was  the  word  here  intended.  (4)  «Main  inter¬ 
ambulacral  tubercles  nearer  to  the  adambulacral  margin  than  to  the  median 
line,  accompanied  by  less  developed  secondary  rows  which  thin  out  above»  ; 
this  is  precisely  the  same  as  in  Lambert' s  diagnosis  of  Diademopsis.  (5)  «Apical 
System  either  dicyclic,  with  periproct  shifted  posteriorly  by  a  suranal,  or  hemioli- 
cyclic  (some  plates  of  the  second  circlet  intercalated  between  those  of  the 
first).»  This  seems  to  be  the  real  character  on  which  the  genus  depends, 
since,  in  the  paragraph  following  the  diagnosis,  the  presence  of  a  more  or 
less  persistent  suranal  is  mentioned  as  the  chief  character  separating  Palaeo¬ 
pedina  from  Diademopsis  and  Hemipedina,  and  on  p.  28  it  is  the  only 
character  so  mentioned. 

First  then  let  us  consider  the  facts  as  to  the  occurrence  of  the  suranal 
in  Palaeopedina.  On  p.  25  the  suranal  of  P.  globulus  is  said  to  exist  «au 
moins  chez  les  jeunes»,  a  Statement  implying  that  it  is  not  always  found  in  the 
adult.  On  p.  26  the  evidence  is  thus  summarised :  «Usually  the  position  of 
the  suranal  is  clearly  indicated  by  angularity  of  the  anterior  border  of  the 
periproct;  in  some  individuals  however  the  suranal  has  been  less  developed, 
and  is  so  to  speak  confounded  with  the  anal  plates  in  the  irregularly  circular 
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frame  of  the  periproct.»  ln  P.  minima  the  suranal  is  unknown,  but  the  inter- 
calation  of  the  posterior  oculars  betvveen  the  genitals  indicates  an  excavation 
of  the  posterior  genital  by  the  backward  shifting  of  the  periproct,  so  that  the 
existence  of  a  suranal  is  probable.  In  P.  Pacomei  the  apex  is  unknown,  but 
the  species  is  placed  in  Palaeopedina  from  its  resemblance  to  the  genotype. 
So  far,  then,  the  evidence  for  regarding  the  suranal  as  a  persistent  adult 
character  is  not  very  convincing. 

The  apex  is  also  unknown  in  Hemipedina  Bonei,  but  that  it  was  cad- 
ucous  and,  together  with  the  periproct,  extended  into  the  posterior  interamb- 
ulacrum  further  than  in  any  Hemipedina  or  Diademopsis  are  facts  noted  by 
Wright  and  borne  out  by  the  specimens  in  the  British  Museum.  An  independent 
examination  of  these  specimens,  without,  for  the  time  being,  reference  to  the 
literature,  convinced  me  that  this  species  was  closely  allied  to  Pygaster.  In 
every  feature  that  can  be  seen,  except  in  the  number  of  tubercle  series,  it 
agrees  with  the  diagnosis  of  that  genus.  As  well  as  possessing  the  characters 
described  by  Wright,  it  is  somewhat  convex  on  the  upper  surface  and  con- 
cave  at  the  base ;  the  ambulacral  areas  are  prominent  and  slightly  convex,  as 
in  Pygaster  semisulcatus ;  in  some  specimens  incipient  tubercles  are  seen  just 
below  the  ambitus,  internal  to  the  main  series  of  ambulacral  tubercles ;  the 
tubercular  Ornament,  especially  on  the  base,  is  just  as  in  Pygaster-,  the  test 
has  a  distinct  posterior  slope,  and  the  posterior  interambulacrum  is  depressed 
in  the  adapical  region.  It  is  of  course  impossible  to  say  deünitely  that  the 
anus  was  exocyclic ;  but  it  is  hard  to  understand  the  considerable  elongation 
of  the  apical  space  and  the  depression  of  the  posterior  interambulacrum  on 
any  other  supposition.  The  smaller  number  of  tubercular  series  at  the  ambitus 
and  the  less  relative  width  of  the  interambulacrum  are  correlated  characters 
indicating  an  earlier  stage  of  either  racial  or  individual  development,  and  the 
specimens  of  H.  Bonei  themselves  show  differences  in  this  respect.  Having 
observed  these  points,  I  was  interested  to  find  that  Wright  himself  had  been 
tempted  to  place  the  species  in  Pygaster  (Monogr.  p.  156).  Whether  it  is  the 
young  of  some  known  species,  such  as  its  associate  P.  sulcatus,  which  in 
many  respects  it  resembles,  or  whether  it  is  an  independent  species  at  an 
earlier  stage  of  evolution,  is  still  hard  to  decide ;  but  if  the  species  is  to  be 
removed  from  Hemipedina  it  would  go  with  Pygaster  better  than  with  Palaeo¬ 
pedina.  Even  if  it  were  not  far  advanced  enough  to  place  in  Pygaster,  it  would 
not  belong  to  Palaeopedina,  for  the  development  of  the  apical  System  in  P. 
globulus  is  not'  in  the  direction  of  Pygaster,  which  has  no  suranal  but  an 
encroaching  madreporite. 

Setting  Pygaster  (or  Hemipedina)  Bonei  aside,  none  would  contest  the 
importance  of  Mr.  Lambert’s  observations  on  Palaeopedina,  although  not  every- 
one  will  agree  that  this  is  «a  form  of  apex  in  which  the  more  or  less  pro- 
longed  persistence  of  the  central  disc  has  shifted  the  periproct  to  the  rear».  Is 
it  not  nearer  the  truth  to  say  that  the  passage  of  the  periproct  to  the  rear 
has  involved  partial  resorption  of  the  posterior  genital,  while  leaving  a  space 
to  be  filled  by  the  increase  in  size  of  a  periproctal  or  anal  plate,  which  comes 
into  contact  with  the  growing  anterior  genitals  and  so  produces  angles  in  the 
front  border  of  the  periproct  ?  The  half-formed  suranal  is  not  the  relic  of  a 
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pre-existing  «disque  central»  :  at  least  I  knovv  of  no  structure  in  pre-existing 
Echinoid  genera  to  vvhich  such  a  term  has  been  or  could  be  applied.  If  it 
has  any  significance  it  is  as  showing  the  mode  of  origin  of  the  permanent 
and  fully  formed  sur-anal  in  the  Saleniidae.  In  itself  it  can  hardly  be  the  fore- 
runner  of  the  Saleniid  sur-anal;  at  least  Mr.  Lambert  for  one  could  not,  in 
fact  does  not,  admit  Palaeopedina  as  an  ancestor  of  any  member  of  that 
Family.  In  Pedina ,  which  seems  to  be  the  only  possible  descendant  worth 
considering,  there  is  no  trace  of  a  sur-anal  or  any  similar  modification  of  the 
apical  System.  Therefore  the  change  initiated  in  Palaeopedina  globulus  seems 
to  have  led  nowhere. 

If  it  vvere  possible  to  point  to  certain  species  as  differing  obviously  from 
the  other  early  Diademina  in  the  elongation  of  the  periproct  and  development 
of  a  suranal,  and  at  the  same  time  as  forming  a  homogeneous  group,  one 
would  gladly  accept  them  as  a  genus.  Only  one  ought,  I  think,  to  demand 
something  a  little  more  definite  than  the  evidence  of  «Diadema»  globulus. 
But  if  one  were  to  admit  the  structure  shown  in  Mr.  Lambert’s  figures  4,  5, 
and  6  as  sufficient  warrant  for  a  new  genus,  it  would  be  necessary  to  point 
out  that  the  holotype  of  Hemipedina  Ether idgei  has  a  precisely  similar  peri¬ 
proct,  and  is  therefore  equally  deserving  of  independent  generic  rank.  But,  since 
that  species  is  the  genotype  of  Hemipedina,  this  would  leave  a  number  of  species 
with  circular  periprocts,  but  otherwise  similar,  unprovided  with  a  generic  name. 
I  do  not  propose  to  take  any  such  action  with  regard  to  Hemipedina  ;  and 
for  the  same  reasons  I  am  disinclined  to  accept  Palaeopedina. 

Orthopsis  Cotteau  (Pal.  Franc.  Cret.  Ech.  p.  374,  July  1863,  and  p.  550,  June  1864) 
is  a  perplexing  genus.  Lambert  (1900,  p.  29)  says  that  it  originally  comprised 
four  species,  of  which  only  two  agreed  with  the  diagnosis,  so  that  the  type  is 
evidentlv  Cidarites  miliaris  d’ARCiiiAC.  The  four  species  were  Diadema  Repel- 
lini  A.  Gras,  D.  granuläre  Ag.  &  Desor,  Cidarites  miliaris  d’ARCHiAc,  and 
Pseudodiadema  ovatum  Coouand.  Presumably  Lambert  intends  to  regard  O. 
granularis  as  a  synonym  of  the  earlier  O.  miliaris,  thus  following  Cotteau, 
Peron,  and  Gauthier  (1876,  Ech.  foss.  Algerie,  Terr.  secondaires,  I,  p.  213); 
otherwise  the  genotype  would  naturally  be  O.  granularis.  This  however  makes 
only  three  original  species,  and  it  is  not  clear  which  of  them  are  the  two 
referred  to  by  Lambert  ;  probably  he  meant  to  include  0.  ovata.  As  Lambert 
has  well  said,  Orthopsis,  at  least  as  usually  diagnosed,  differs  from  Diadem- 
opsis  only  in  the  more  central  position  of  its  main  interambulacral  tubercles, 
and  the  straighter  line  of  its  pores.  These  characters,  as  well  as  the  less 
intimate  association  of  the  primary  ambulacrals  into  triads,  seem  so  primitive 
that  one  is  surprised  to  find  them  conspicuous  in  Upper  Cretaceous  species, 
but  recognised  in  no  species  older  than  Bathonian.  If  Orthopsis  is  to  stand, 
these  characters  must  be  regarded  as  cases  of  either  arrested  or  retarded 
development.  If  merely  arrested,  one  should  find  ancestors  with  the  same 
characters  back  at  least  as  far  as  the  Lias  If  retarded,  one  should  be  able 
to  prove  this  by  other  characters  of  a  more  advanced  nature. 

Taking  the  first  hypothesis,  we  may  remember  that  Archaeodiadema 
Thompsoni  Greg,  showed  somewhat  similar  ambulacrals ,  but  since  it  differed 
entirely  in  the  tuberculation,  it  is  not  one  of  the  ancestors  we  seek.  Not  much 
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weight  can  be  attached  to  the  more  median  position  of  the  main  tubercle- 
series  on  the  interambulacral  column  in  Ortkopsis,  especially  when  one  notices 
that  in  the  genotype  it  becomes  nearer  the  adradius  above  the  ambitus,  and 
when  one  remembers  that  it  is  no  less  median  in  some  admitted  Diademopsis, 
e.  g.  D.  Bowerbanki  (Wr.)  and  D.  aequituberculata  Lambert.  It  appears, 
however,  that  all  recognised  species  of  Diademopsis  show  more  arcuation  of 
the  pore-pairs  around  the  main  ambulacral  tubercles,  and  although  we  must 
suppose  the  existence  of  a  Diademopsis  ancestor  with  its  pore-pairs  in  a 
straight  line,  there  is  at  present  no  evidence  of  any  Liassic  or  Bajocian  species 
reverting  to  that  structure. 

Let  us  then  consider  the  hypothesis  that  Ortkopsis  is  a  later  reversion, 
and  let  us  look  for  any  characters  forbidding  us  to  regard  it  as  primitive. 
Such  characters  are,  I  believe,  to  be  found  in  the  genotype.  Both  Cenomanian 
and  Senonian  specimens  in  the  British  Museum  show  the  following :  —  In  the 
interambulacrum  the  convergence  of  the  main  tubercle-series  as  they  near 
the  peristome  is  not  nearly  so  great  as  in  the  undoubted  species  of  Diademopsis 
and  Hemipedina  that  I  have  examined.  In  those  genera  the  tubercles  seem 
almost  to  meet  on  the  interradius,  but  in  O.  gramilaris  they  remain  side  by 
side,  with  no  attempt  at  inosculation.  This  seems  to  indicate  a  greater  extension 
of  the  peristome  into  the  interambulacrum,  or  in  other  words  the  resorption 
of  more  interambulacral  plates :  it  is  a  sign  of  accelerated  development. 
Connected  with  that  character  is  the  wide  and  straight  interambulacral  lip, 
and  the  rapidity  with  which  the  tubercles  assume  prominence.  Below  the 
ambitus  the  scrobicules  of  these  tubercles  are  subquadrate,  separated  only  by  a 
line  of  granules  or  a  ridge,  as  in  Pygaster :  this  also  is  an  advanced  character. 
A  striking  feature  in  this  species  is  the  adoral  position  of  the  main  tubercle  on 
each  plate  and  the  adapical  position  of  the  external  and  internal  tubercles.  Thus, 
the  scrobicular  circle  of  the  main  tubercle  invades  the  plate  below,  while  those 
of  the  secondary  tubercles  invade  the  plate  above.  In  this  way  all  the  tubercles 
alternate,  and  so  in  a  column  of  less  relative  width  than  in  Diademopsis  the 
tubercles  are  no  fewer  in  number  and  no  smaller  in  size,  for  in  Diademopsis 
the  tubercles  are  all  on  the  same  level.  Obviously  the  alternation  is  a  later 
stage  of  development.  A  slight  tendency  towards  it  is  seen  in  Hemipedina 
( Pkymopedina )  Botickardi.  In  the  ambulacrum  similar  scrobicules  and  a  similar 
alternation  of  an  internal  series  at  the  ambitus  are  observed.  At  and  below 
the  ambitus,  each  main  tubercle,  starting  apparently  from  the  middle  primary 
of  a  triad,  overlaps  the  two  other  primaries  equally ;  but  above  the  ambitus, 
it  is  smaller,  shifted  adorally,  and  occupies  only  two  primaries,  while  the 
adapical  primary  of  the  triad  bears  one  or  two  of  the  scrobicular  tubercles 
enlarged.  This  then  seems  not  a  simple  reversion  to  a  primitive  condition,  but 
a  step  in  the  direction  of  increasing  the  number  of  tubercles  in  the  main 
series.  Below  the  ambitus,  where  the  ordinary  Diademine  relation  of  the  tub¬ 
ercles  is  maintained,  there  is  still  some  faint  trace  of  arcuation  of  the  pore- 
pairs  ;  but  above  the  ambitus  this  has  disappeared  with  the  change  in  tuberc- 
ulation.  At  the  peristome  the  pore-pairs  are  much  crowded  and  pressed  out 
to  both  sides  in  a  manner  which  I  have  not  observed  in  ordinary  species  of 
Diademopsis  and  Hemipedina.  Hemipedina  Saemanni  Wr.  of  Rauracian  age 
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was  referred  to  Orthopsis  by  P.  de  Loriol  (1884,  Rec.  Zool.  Suisse,  I,  p.  614) 
on  the  evidence  of  a  specimen  from  Portugal.  The  holotype  (Brit.  Mus.  E  1501) 
is  poorly  preserved,  but  the  alternation  of  its  tubercles  was  already  noted  by 
Wright.  The  peristome  is  not  exposed.  In  Hemipedina  microgramma  Wr. 
doubtfully  assigned  to  the  Cornbrash,  the  much  worn  holotype  (Brit.  Mus. 
20746  c)  shows  similar  remoteness  of  main  tubercles  at  the  peristome  and 
similar  alternation  of  tubercles ;  here,  however,  there  are  two  series  external 
to  the  main  one,  so  that,  counting  from  the  adradius,  the  adapically  shifted 
tubercles  are  the  2nd.  and  4th.  The  Bathonian  Hemipedina  Davidsoni  Wr. 
has  been  referred  to  Orthopsis  by  Pomel,  Cotteau,  and  Lambert  ;  but  the 
holotype  (Brit.  Mus.  E  1667)  does  not  show  the  above-mentioned  characters 
at  all  clearly,  so  that  I  should  regard  it  as  very  little,  if  at  all,  modified  in 
the  direction  of  a  true  Orthopsis.  If,  on  the  other  hand,  one  turns  to  the 
Senonian  0.  Morgani  and  O.  globosa  both  of  Cottealt  &  Gauthier  (1895, 
Mission  Sei.  Perse,  pp.  87,  89)  and  the  Maestrichtian  0.  perlata  Noetung 
(1897),  one  finds  similar  alternation  of  interambulacral  tubercles,  and  similar 
relation  of  tubercles  to  the  primary  ambulacrals.  In  0.  Morgani  the  pore- 
pairs  are  said  not  to  multiply  around  the  peristome,  but  no  figure  is  given. 
The  pore-pairs  show  a  deviation  from  the  straight  line  ;  but  this  does  not,  as 
Lambert  says,  bring  it  nearer  Diademopsis,  for  the  deviation  is  not  an  arcu- 
ation  around  the  main  tubercle  as  in  the  ordinary  Diadematoid  type,  but  is  a 
curve  in  the  opposite  direction,  and  may  be  regarded  as  an  intensifleation  of 
the  reversion  to  straightness,  and  as  due  to  the  increased  size  of  the  second¬ 
ary  tubercles. 

Without  discussing  other  species,  of  which  I  have  not  examined 
specimens,  I  feel  convinced  that  there  is  more  to  be  said  for  the  genus  Orth¬ 
opsis  than  has  been  said  by  Lambert  or  even  Cotteau,  or  than  finds  a  place 
in  any  diagnosis  yet  given.  It  seems  a  fair  conclusion  that  Orthopsis  is  a 
post-Bajocian  modification  of  Diademopsis,  displaying  in  its  ambulacra  a  some- 
what  deceptive  appearance  of  partial  reversion  to  ancestral  structure.  At  any 
rate  —  and  this  is  the  important  corollary  on  the  present  occasion  —  Orth¬ 
opsis  is  not  to  be  expected  from  the  Triassic  rocks. 

Hemipedina  and  Diademopsis.  —  The  ground  is  now  clear  for  consideration 
of  these  two  genera  which,  from  the  very  year  of  their  foundation  (1855) 
by  Wright  and  Desor  respectively,  have  greatly  troubled  systematists. 
Lambert  (1900)  makes  Diademopsis  a  subgenus  of  Hemipedina  on  p.  28,  but 
treats  it  as  a  genus,  with  independent  diagnosis,  on  p.  6.  Whether  as  genus  or 
subgenus,  it  can  be  justified  only  if  it  constitutes  a  genetic  group. 

Hemipedina  has  priority.  Wright  never  distinctly  selected  a  genotype, 
but  Lambert  (1900,  p.  28)  has  fixed  on  H  Etheridgei,  while  Savin  (1905, 
Bull.  Soc.  Jsere,  ser.  4,  VIII,  p.  115)  selected  H.  tuberculosa,  and  might 
have  justified  his  overriding  of  Lambert ’s  choice  by  pointing  to  Wright’s 
Statement  (Pal.  Soc.  Monogr.  Ool.  Ech.,  p.  166)  that  H.  tnberciilosa  «forms 
the  best  type  of  that  section  of  the  genus,  which  has  two  rows  of  tubercles 
in  the  inter-ambulacra,  with  a  wide  miliary  zone».  It  is,  however,  clear  from 
the  word  «best»  that  Wright  was  not  here  using  «type»  in  the  strict  syste- 
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matic  sense  of  «genotype»,  and  since  Pedina  Etlieridgei  was  one  of  the  three 
species  specially  mentioned  by  Wright  (Aug.  1855,  Ann.  Mag.  Nat.  Hist.  ser. 
2,  XVI,  p.  95)  as  having  first  suggested  to  him  the  establishment  of  the 
genus,  the  action  of  Lambert  was  justified  and  cannot  now  be  annulled. 1 
Both  species  fortunately  fall  into  Wright’s  Section  I. 

The  genotype  of  Diademopsis  appears  to  have  been  first  fixed  by 
Coti'eau  (1884,  Pal.  franc.  jurass.  Echin.  X,  2,  p.  439)  as  Diadema  seriale 
Ag.  in  Leymerie  ;  and  this  is  universally  accepted.  The  species  first  mentioned 
by  Desor  was  Hemicidaris  buccalis  Ag. 

Comparison  of  the  diagnoses  given  by  Lambert  shows  the  following 
points  of  difference  between  the  two  genera. 


Diademopsis 

Hemipedina 

1. 

Form  of  fest 

subrotular  or  subconical 

rotular 

2 

Peristome 

subdecagonal 

subcircular 

3. 

Interambulacral  main 

tubercles 

eccentric  adambulacral 

central  usually 

4. 

Secondary  tubercles 

present  but  thinning  out 
above 

represented  only  by  ser- 
ies  of  mamelonate  gran¬ 

ules 

5. 

Intermediate  granules 

numerous,  subequal,  close 
set 

almost  always  unequai  and 
irregulär 

It  is  on  points  3,  4,  and  5  that  Lambert  lays  special  stress,  and  rightly 
so,  for  it  is  quite  certain  that  points  1  and  2  are  far  from  being  of  universal 
application  Point  3  is  not  in  itself  of  great  importance,  nor  can  Lambert 
himself  regard  it  as  universal,  since  he  describes  Diademopsis  aequituberculata 
with  main  interambulacral  tubercles  «s’elevant  au  centre  des  plaques»,  and 
admits  that  they  are  not  always  central  in  Hemipedina.  The  character  in  any 


1  The  systematists  who  are  now  endeavouring  to  establish  a  rule  that  the  first  species 
referred  to  a  genus  by  its  founder  is  to  be  the  genotype  would  deny  this  Statement,  since 
H.  Etheridgei  was  not  the  first.  This  rule  is  supposed  to  leave  no  room  for  doubt.  Nevertheless 
in  the  present  instance  it  is  not  clear  which  species  is  to  be  regarded  as  the  first.  The  first  species 
mentioned  and  described  after  the  establishment  of  the  genus  is  H.  Bechei  (p.  96) ;  but  in  an 
introductory  paragraph  (p.  95)  three  species  are  mentioned  as  having  suggested  the  establish¬ 
ment  of  a  new  genus,  and  of  those  species  the  first  named  is  goniopygus  perforatus. 

In  Science  for  June  21,  1907,  I  have  pointed  out  the  difficulty  of  applying  this  rule  to 
the  writings  of  palaeontologists,  who  so  frequently  introduce  their  species  in  stratigraphical 
Order,  with  the  usual  consequence  that  the  first  mentioned  is  the  least  characteristic  and  the 
most  obscure  «.Cidaris  Bechei »  is  a  case  in  point:  probably  it  is  what  we  now  term  Diadem¬ 
opsis,  and  its  adoption  as  genotype  would  still  further  darken  a  problem  already  obscurc 
enough.  The  selection  of  Goniopygus  perforatus  would  not  be  so  harmful,  but  the  rule  in 
question  does  not  seem  intended  to  apply  to  any  species  that  a  writer  may  casually  mention 
in  his  preliminary  remarks,  unless  he  at  the  same  time  refers  it  to  bis  genus.  Goniopygus  per¬ 
foratus  was  not  referred  to  Hemipedina  tili  p.  98. 
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case  is  merely  a  result,  in  the  case  of  Diademopsis,  of  a  greater  development 
of  the  interradiad  secondary  series,  and  in  the  case  of  Hemipedina  of  a  greater 
development  of  the  main  series.  Point  5  is  also  rather  vague  and  is  so  qualified 
as  to  lose  its  strict  diagnostic  value ;  here  again  D.  aequitubmculata  con- 
travenes  the  diagnosis. 

We  fall  back,  then,  on  point  4,  vvhich  may  be  expressed  thus :  below 
the  ambitus  each  interambulacral  coluinn  has  one  or  more  distinct  series  of 
secondary  tubercles  in  Diademopsis,  but  has  no  such  distinct  series  in  Hemi¬ 
pedina.  In  a  word  one  may  describe  Hemipedina  as  pauci-tuberculate,  and 
Diademopsis  as  multi-tuberculate.  Let  us  consider  how  far  this  can  be  taken 
as  a  criterion.  It  is  the  case  that  no  species  of  Hemipedina,  however  pauci- 
tuberculate  it  may  appear,  is  really  devoid  of  all  trace  of  both  an  adradial 
and  an  interradial  secondary  series ;  and  this  appears  to  be  admitted  by  the 
wording  of  Lambert’s  diagnosis.  It  is  true  that  the  secondary  tubercles  are 
hard  to  detect  in  such  species  as  H.  Etheridgei,  H.  Jardinei,  and  H.  per- 
forata  ;  but  they  are  there,  and  always  originate  in  the  same  position  with 
regard  to  the  peristome.  In  H.  Waterhousei  they  are  slightly  more  marked, 
and  in  H.  Woodward i  the  interradiad  series,  which  reaches  just  above  the 
ambitus,  was  large  enough  to  have  been  mentioned  by  Wright.  In  H.  tetra- 
gramma  the  interradiad  series  is,  at  the  ambitus,  not  tuueh  smaller  than  the 
median  series,  but  higher  up  becomes  quite  inconspicuous ;  the  adradial  series 
begins  at  the  peristome  as  two  parallel  series  of  quite  small  tubercles,  of  which 
some  become  larger  towards  the  ambitus  while  the  others  are  reduced,  and 
the  series  thus  formed  dies  out  halfway  between  the  ambitus  and  the  apex. 
This  external  series  was  not  noticed  by  Desor  (1858,  Synops.  p.  430),  who 
however  said  «Par  ses  rangees  de  tubercules  accessoires  dans  les  aires  inter- 
ambulacraires,  cette  espece  forme  en  quelque  Sorte  le  passage  des  Hemipedina 
aux  Diademopsis».  The  only  reason  that  I  can  find  why  Desor  did  not  put 
H.  tetragramma  into  Diademopsis,  is  that,  as  may  be  gathered  from  his 
Contemporary  Statement  under  H.  microgramma  (p.  433),  he  placed  in  Diad¬ 
emopsis  only  species  with  ambulacral  tubercles  equal  in  size  to  interambulacral, 
limiting  Hemipedina  to  species  with  the  tubercles  unequal.  It  is  unnecessary 
here  to  trace  the  introduction  of  another  interradiad  series,  as  in  H.  ( Pseudo - 
pedina )  Smithi,  or  of  yet  another  one,  as  in  H.  ( Phymopedina )  Bouchardi 
and  marchamensis.  Enough  has  been  said  to  render  it  clear  that  there  is  no 
obvious  reason  why  a  line  of  generic  division  based  on  the  number  of  tubercle- 
series  should  be  drawn  anywhere  between  H.  Etheridgei  and  II.  marcham¬ 
ensis  ;  or,  if  one  must  be  drawn,  why  it  should  be  between  H.  Waterhousei 
and  H.  Woodwardi  rather  than  between  II.  Woodwardi  and  H.  tetragramma 
—  or  anywhere  eise. 

There  is,  however,  a  reason  for  drawing  a  line,  although  the  reason  is 
not  obvious  and  the  line  must,  with  our  present  knowledge,  prove  doubtful  in 
practice.  The  Diademina  in  question  are  descended  from  Triassic  ancestors, 
perhaps  from  Cidaridae,  such  as  Triadocidaris.  The  median  tubercle-series 
certainly  corresponds  to  the  unitubercular  series  of  Cidaridae,  and  the  secondary 
series  have  arisen  by  modification  of  miliaries  or  of  scrobicular  tubercles.  One 
vvould  therefore  expect  to  find  the  pauci-tuberculate  species  preceding  the  multi- 
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tuberculate,  being  in  fact  their  ancestors.  This,  however,  is  not  the  case. 
There  are  some  early  unituberculate  species,  to  which  further  reference  will 
be  made  under  the  name  Mesodiadema ;  but  the  pauci-tuberculate  Hemipedinas 
seem  to  have  originated  in  Bajocian  time,  whereas  multituberculate  Diadem- 
opsis  are  common  in  the  Lias.  We  have  therefore  to  suppose  either  a  ret- 
rogression  from  Diademopsis  to  Hemipedina,  which  is  possible  but  not  probable, 
or  a  subsequent  and  independent  evolution  of  the  typical  Bajocian  Hemipedina. 
Some  of  the  later  multituberculate  species  ( Phymopedina  &c  )  may  be  a  further 
development  of  Hemipedina,  or  merely  a  slight  modification  of  Diademopsis. 
On  any  of  these  hypotheses  Hemipedina  must  be  regarded  as  starting  a  distinct 
line  of  descent. 

General  principles  therefore  lead  to  the  acceptance  of  the  two  genera 
Diademopsis  and  Hemipedina.  At  the  same  time  they  render  the  construction 
of  satisfactory  diagnoses  a  still  more  difficult  task.  It  seems  quite  probable 
that  II.  Woodwardi  and  H.  microgramma  have  rightly  been  regarded  as 
arising  within  the  Hemipedina  line;  but  rigid  adherence  to  Lambert’s  diagnoses 
would  place  them  in  Diademopsis.  So  far  I  have  been  unable  to  lay  hold  of 
any  point  by  which  a  true  Liassic  Diademopsis  may  be  distinguished  from  a 
multituberculate  descendant  of  a  Bajocian  Hemipedina.  The  relations  of  the 
tubercular  series  are  the  same,  and  although  there  are  differences  between 
different  species  in  regard  to  the  composition  of  the  ambulacra,  those  differ¬ 
ences  cannot  be  groiiped  in  correlation  with  the  tuberculation. 

In  a  recent  paper  (Bull.  Soc.  Sei.  Yonne,  1905;  1906)  Dom  Aurelien 
Valette  has  attempted  to  separate  these  two  genera  according  to  the  width 
of  the  interambulacral  plates.  Presumably  the  measurements  are  to  be  made 
at  the  ambitus,  but  he  does  not  state  this.  Thus,  in  Diademopsis  the  width 
of  an  interambulacral  is  more  than  twice  its  height,  while  in  Hemipedina  it 
is  equal  to  or  less  than  twice  the  height.  Greater  width  obviously  is  correlated 
with  increased  number  of  tubercle-series,  so  that  Diademopsis  is  further  said 
to  have  at  least  two  secondary  series  to  each  column,  with  the  tubercles  not 
much  smaller  than  those  of  the  main  series,  while  Hemipedina  has  a  large 
main  series  with  relatively  small  secondary  series.  It  does  not  appear,  then, 
that  this  emphasising  of  relative  width  adds  anything  of  importance  to  the 
diagnosis :  it  provides  no  really  fresh  character  by  which  one  can  check  the 
alternative  hypotheses  as  to  the  ancestry  of  such  species  as  H.  tetragramma 
and  H.  marchamensis.  Dom  Aurelien,  however,  also  maintains  that  in  all 
species  referred  by  him  to  Diademopsis  the  ambulacrals  are  fully  formed 
majors  of  three  elements,  whereas  in  Hemipedina  the  adapical  region  of  the 
ambulacrum  has  sometimes  simple  primaries,  sometimes  incompletely  formed 
majors  with  three  granuliferous  elements,  and  sometimes  fully  formed  majors 
each  with  a  perforate  tubercle.  Unfortunately  the  author’s  division  of  the 
species  is  not  consistent  with  the  facts  in  many  cases  where  1  have  been 
able  to  check  it  by  examination  of  the  type-specimens ;  therefore  it  does  not 
help  the  present  discussion.  He  is,  however,  justified  in  pointing  out  that  many 
species  from  the  Lias  and  Infralias  have  more  highly  developed  ambulacra 
than  have  several  species  from  later  rocks.  In  this  respect  also,  then,  there 
must  have  been  inequality  of  development,  if  not  actual  divergence.  lhe 
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trouble  is  that  this  inequality  appears  to  be  quite  unrelated  to  the  differences 
of  tuberculation. 

In  criticising  the  diagnoses  offered  by  Messrs.  Lambert  and  Valette, 
I  do  not  deny  the  possibility  of  sorting  the  species  into  two  groups  according 
to  such  characters  as  size  of  secondary  tubercle-series  or  width  of  inter- 
ambulacrals.  Evidently  any  series  of  objects  could  be  divided  by  so  arbitrary 
a  measure  as  the  ratio  of  height  to  width,  just  as  by  a  sieve.  But  no  evidence 
has  yet  been  adduced  to  show  that  these  divisions  correspond  to  genetic 
groups,  and  I  cannot  find  that  any  such  correspondence  exists.  This  does  not 
prevent  me  from  believing  that  there  were  at  least  two  lines  of  descent, 
represented  respectively  by  Diademopsis  serialis  and  Hemipedina  Etheridgei, 
nor  do  I  suggest  that  there  is  any  particular  difficulty  in  assigning  the  pre- 
Bathonian  species  to  one  or  other  of  those  series.  The  difficulty  is  that  the 
Hemipedina  series  may  have  produced,  and  probably  did  produce,  subsequent 
species  which  the  criteria  hitherto  suggested  do  not  enable  us  to  distinguish 
from  Diademopsis. 

The  practical  outcome  of  this  discussion  is  the  retention  of  Hemipedina 
(sensu  lato),  with  a  diagnosis  that  shall  permit  the  inclusion  of  species  with 
any  number  of  interambulacral  tubercle-series  and  with  any  ratio  between  the 
width  and  height  of  the  ambital  interambulacrals.  At  the  same  time  it  is 
convenient  to  admit  the  subgenera  Hemipedina  s.  str.  and  Diademopsis ,  for 
those  earlier  paucituberculate  and  multituberculate  species  respectively,  as  to 
the  genetic  independence  of  which  there  is  little  room  for  doubt. 

Of  the  genera  that  find  place  in  this  discussion  there  is  now  left  only 
Mesodiadema.  This,  with  the  species  referred  to  it,  will  be  dealt  with  indepen- 
dently  in  the  following  section  ;  but  it  may  here  be  pointed  out  that  the  interam¬ 
bulacral  plates  of  Mesodiadema  differ  from  those  of  Diademopsis  in  bearing  only 
one  primary  tubercle  on  each,  and  from  those  of  Hemipedina  in  having  that 
tubercle  relatively  small  and  unaccompanied  by  any  trace  of  secondary  tubercles. 
Its  ambulacral  plates  also  differ  from  those  of  the  genera  proviously  discussed  in 
being  all  majors  with  strictly  uniserial  pore-pairs  throughout. 


Mesodiadema. 

1889.  Mesodiadema  M.  Neumayr  «Stämme  des  Thierreiches»  p.  372. 

1900.  Mesodiadema  Neumayr,  J.  Lambert,  Bull.  Soc.  Sei.  Yonne,  L1II  (1)  p.  31. 

In  addition  to  Quenstedt,  1875,  and  Duncan,  1889,  see  also: 

1882.  P.  de  Loriol,  Mem.  Soc.  phys.  Geneve,  XXVIII,  No.  3,  p.  8. 

1904.  Y.  Delage  &  E.  HfiROUARD,  «Traite  de  Zool.  concrete»,  III,  p.  233. 

1905.  C.  Airaghi,  Atti  Soc.  Ital.  Sei.  nat.  [=  Atti  Mus.  Milano],  XLIV,  p.  4. 

Diagnosis.  —  A  Diadematoid  with  ambulacrals  never  compound  or  tuberculate, 
but  bearing  miliaries ;  with  unigeminal  pores;  with  each  interambulacral  bearing 
a  perforate,  noncrenelate  tubercle. 

Genotype :  Hemipedina  Marconissae  Desor  ex  Meneghini  MS.,  from  the 
Toarcian,  zone  of  Terebratula  Aspasia,  Tuscany. 

Resultate  der  wissenscliaftl.  Erforschung  des  Balatonsees.  I.  Bd.  1.  T.  Pal.  Anh. 
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The  diagnosis  is  modified  from  that  given  by  Lambert  (1900).  Neumayr  (1889) 
gave  the  further  details :  apical  System  unknown,  peristome  scarcely  notched,  general 
form  depressed  and  like  Pseudodiadema. 

The  systematic  position  of  the  genus  is  governed  by  that  of  the  genotype, 
which  fortunately  is  fairly  well  known.  Neumayr  regarded  it  as  a  link  between 
Cidaridae  and  Glyphostomes,  placing  it  provisionally  with  the  latter.  Presumably  he 
intended  it  for  an  Orthopsid,  but  he  admitted  that  it  might  prove  to  be  a  Salenid 
if  the  apex  were  known.  Mesodiadema  was  not  mentioned  by  Gregory  (1900) ; 
but  Lambert  (1900)  and  Delage  &  Herouard  (1904)  have  placed  it  in  their  Pedin- 
inae,  while  no  one  has  ever  proposed  to  place  it  in  the  Salenidae. 

For  the  sake  of  comparison  with  the  Bakony  forms,  and  to  get  a  clearer  idea 
of  the  general  characters  of  the  genus,  the  species  that  have  been  referred  to 
Mesodiadema  may  be  briefly  considered.  With  the  exception  of  M.  Marconissae 
and  M.  Lamberti,  the  reference  of  these  species  is  due  to  Lambert  (1900). 

(1)  M.  Marconissae  (Desor  sub  Hemipedina).  The  best  description  is  that  by 
P.  de  Loriol  (1882).  From  this  we  learn  that  the  interambulacra  are  very  wide, 
consisting  of  10 — 11  plates  in  a  column,  each  bearing  a  relatively  inconspicuous 
tubercle,  excentric  towards  the  ambulacrum,  with  a  very  small  mamelon  and  a 
wide,  rather  sunk  scrobicule ;  that  the  whole  extra-scrobicular  surface  is  covered 
with  very  hne  miliaries,  a  little  unequal,  close-set,  and  forming  imperfect  scrobicular 
circles ;  that  the  peristome  is  flush  with  the  test,  scarcely  at  all  notched,  and 
extremely  small,  its  diameter  not  exceeding  0.22  that  of  the  urchin.  De  Loriol’s 
figures  1  and  1  a  are  far  from  clear.  In  the  enlarged  flgure  1  b  the  extra-scrobicular 
miliaries  are  not  close-set,  and  the  scrobicular  ring  is  more  definite  than  the  description 
leads  one  to  expect ;  it  further  appears  that  the  rings  are  contiguous  but  distinct, 
that  the  scrobicule  is  slightly  sunk  at  its  margin  and  rises  gradually  thence  to  the 
small  mamelon.  If  the  width  of  an  interambulacral  as  drawn  be  taken  as  100,  then 
the  height  is  70 — 78 ;  the  distance  of  the  centre  of  the  tubercle  from  the  adradial 
suture,  39;  the  width  of  the  scrobicule,  31;  the  width  of  the  mamelon,  9.5. 
Neumayr’ s  figure  of  the  test  seen  from  the  side  (though  said  to  be  «nach  P.  de 
Loriol»)  shows  the  scrobicules  quite  close  to  the  adradial  sutures.  It  would  be  well 
to  have  these  small  discrepancies  cleared  up. 

(2)  Cidaris  criniferns  Quenstedt  (1875,  p.  156,  pl.  67,  ff.  99 — 100),  Lias  t  oi 
Pliensbach,  Wurtemberg,  (=  Toarcian).  The  evidence,  however,  is  far  from  adequate. 

(3)  Cidaris  olifex  Quenstedt  (1875,  p.  148,  pl.  67,  ff.  76 — 88),  higher  Lias 
a  of  Dusslingen  (=  Sinemurian).  At  the  oral  end  of  each  interambulacrum,  on  the 
inner  surface,  is  u  thickened  line  representing  the  perignafhic  girdle.  Thus  the 
peristome  slightly  approaches  pentagonal,  but  shows  no  gill-grooves.  The  adapical 
half  of  the  test  has  5  interambulacrals  and  10  ambulacrals  in  each  column  [i.  e. 
2  Amb.  to  1  iAmb.],  while  the  oral  half  has  6  or  7  interambulacrals,  making 
therefore  a  total  of  at  most  12  interambulacrals.  Adapically  and  about  the  ambitus 
the  main  tubercles  are  slightly  nearer  the  adradial  margin,  but  adorally  they  grad¬ 
ually  approach  the  interradius ;  adapically  they  become  much  smaller ;  they  are 
perforate,  «mit  undeutlicher  Strahlung»,  and,  on  the  adoral  half  of  the  corona,  have 
an  incompletely  developed  scrobicule.  Tubercles  occur  on  the  perradial  tracts  of  the 
ambulacra  ;  in  the  adapical  half  of  the  corona  they  are  small,  and  one  is  borne  by 
each  ambulacral ;  in  the  adoral  half  they  are  larger,  and  are  borne  only  by  every 
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second  or  every  third  ambulacral.  The  presence  of  these  tubercles  is  flatly  opposed 
to  the  generic  diagnoses  of  Neumayr  and  Lambert.  The  jaws  and  radioles  also  are 
described  and  figured  by  Quenstedt. 

(4)  ?  Leptocidaris  blaburensis  Quenstedt  (1875,  pl.  69,  fig.  71),  Kimmeridgian. 
There  is  a  mistake  here,  since  fig.  71  is  Leptocidaris  triceps,  and  this  cannot  be 
the  species  intended  because  the  ambulacrals  are  distinctly  majors  of  3  elements. 
Fig.  72  is  named  Cidaris  blaburensis  in  the  explanation  of  the  plate,  but  Lepto¬ 
cidaris  in  the  text  (p.  233).  This  appears  to  shovv  distinct  primary  ambulacrals,  but 
since  the  fossil  is  an  internal  cast  the  evidence  is  not  satisfactory,  and  in  any  case 
the  appearance  is  as  müch  like  Cidaris  as  Mesodiadema. 

(5)  Mesodiadema  Simplex  Lambert  (1900,  p.  31),  Middle  Lias.  Test  rotular ; 
diam.,  12  mm.;  height,  6  mm.;  peristome  wide  ;  main  tubercles  7 — 8  in  column, 
slightly  developed,  on  adradial  border,  perforate,  noncrenelate,  vvith  scrobicules  well 
developed,  circular,  and  contiguous  ;  interradial  tract  wide. 

(6)  Cidaris  Admeto  Quenstedt  (1875,  pl.  68,  f.  143  non  144)  non  Münst., 
Carnian,  might  equally  well  be  Hemipedina.  The  figure  is  inadequate. 

(7)  Mesodiadema  Lamberti  Airaghi  (1905,  p.  4,  pl.  I,  f.  3,  3 a),  Middle  Lias 
of  Rocchetta  near  Arcevia.  Diam.  of  test  17  mm.,  height  8  mm.;  diam.  of  peristome 
3.5  mm.  Interambulacra  very  broad;  main  tubercles,  6  or  7  in  column,  perforate, 
scrobiculate,  more  developed  in  the  adapical  half  of  the  corona  than  in  the  adoral, 
where  they  atrophy  and  are  confused  with  the  general  ornament ;  scrobicules  cir¬ 
cular,  distinct ;  extra-scrobicular  ornament  of  fine  and  close-set  miliaries.  The  figures 
are  not  clear,  and  it  is  not  stated  which  represents  the  adoral  surface,  but  I  take 
it  to  be  fig.  3.  The  figures  represent  the  extra-scrobicular  miliaries  as  relatively 
coarse,  and  the  scrobicules  as  small  and  well-marked.  The  reference  of  this  species 
to  Mesodiadema  is  approved  by  Lambert. 

Arranged  in  order  of  age  the  undoubted  species  of  Mesodiadema  are  therefore : 
M.  Marconissae  (Desor)  .  .  .  Toarcian  .  .  .  Italy 

M.  Lamberti  Airaghi  ....  Pliensbachian  .  .  » 

M.  simplex  Lambert  ....  Pliensbachian  .  .  France. 

Thus,  although  Mesodiadema  is,  on  morphological  grounds,  regarded  by 
Lambert  as  the  ancestral  form  of  all  genera  with  perforate  non-crenelate  tubercles 
(Pedininae),  still  it  has  not  hitherto  been  known  with  certainty  below  the  Middle 
Lias.  It  is  therefore  interesting  to  find  in  the  Bakony  material  specimens  which, 
though  fragmentary,  seem  to  have  a  good  Claim  to  be  placed  in  this  genus.  The 
fragments  capable  of  reference  are  confined  to  interambulacrals.  The  straight  and 
regularly  denticulate  adradial  margins  of  these  fragments  indicate  that  the  ambula¬ 
crals,  and  consequently  their  pore-pairs,  were  in  simple  series,  but  do  not  warrant 
the  predication  that  the  ambulacrals  were  non-tuberculate.  The  interambulacrals, 
however,  agree  so  closely  with  those  of  the  recognised  species  of  Mesodiadema, 
not  merely  in  the  generic  character  of  perforate,  non-crenelate  tubercles,  but  in 
the  position  of  those  tubercles  near  the  adradial  margins,  the  restriction  of  other 
ornament  to  fine  close-set  miliaries,  the  considerable  relative  width  of  the  plates, 
their  combination  in  one  species  into  an  almost  fiat  area  denoting  a  depressed 
rotular  test,  and  finally  the  absence  in  that  species  of  any  definite  gill-notches  on 
the  peristomial  border,  that  it  would  not  be  reasonable  to  refer  them  to  any  other 
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genus.  In  the  diagnoses  and  descriptions  which  follovv,  the  presence  of  all  these 
characters  is  to  be  understood. 

It  may,  of  course,  be  objected  that  the  reasons  for  placing  these  species  in 
the  Diadematidae  instead  of  the  Cidaridae  are  insufficient.  If  placed  in  the  latter 
Family,  they  would  fall  most  naturally  into  Triadocidaris,  and  this  would  get  over 
any  difticulty  that  may  be  presented  by  the  denticulate  overlapping  adradial  suture 
or  by  the  discontinuous  perignathic  girdle.  Triadocidaris  immunita  is  not  so  very 
different  from  Mesodiadema  margaritatum  but  that  the  two  might  be  placed  in  a 
single  genus.  1t  cannot,  however,  be  denied  that  M.  margaritatum  is  far  removed 
from  the  normal  Triadocidaris,  or  that  its  general  external  appearance  is  that  of  a 
Mesodiadema.  It  has  already  been  shown  that  the  denticulate  adradial  suture  is  no 
real  bar  to  its  position  in  the  Diadematidae.  Can  one  say  the  same  of  the  peri¬ 
gnathic  girdle  ?  Undoubtedly  this  is  of  Cidaroid  type  in  one  of  the  specimens,  and 
resembles  that  seen  in  Triadocidaris  immunita.  In  the  other  specimen,  however, 
there  is  only  a  ridge  devoid  of  projections  and  not  unlike  that  characteristic  of 
Glyphostomata  in  general  (see  P.  M.  Duncan,  1885,  J.  Linn.  Soc.,  Zool.,  XIX,  p.  179). 
In  the  absence  of  ambulacra  it  is  impossible  to  say  whether  ambulacral  processes 
were  present  or  not.  On  the  assumption  that  the  early  Diademina  were  derived 
from  Cidaridae,  one  would  expect  to  find  a  gradual  change  in  the  perignathic  girdle ; 
and  a  somewhat  greater  size  of  interambulacral  processes,  or  a  less  size  of  ambulacral 
processes,  would  be  only  natural  in  any  early  Diademina.  Since  there  is  no  published 
evidence  on  this  point,  I  have  prepared  some  specimens  of  Diademopsis  Bowerbanki, 
and  find  that  the  ambulacral  processes  are  very  slightly  developed. 

It  seems  reasonable  then  to  regard  these  Triassic  Mesodiadema  as  intermediate 
between  Triadocidaris  and  the  later  species  of  Mesodiadema.  Just  as  we  have 
already  seen  that  the  change  from  the  Streptocidarid  type  to  the  Stereocidarid  was 
a  very  gradual  one,  so  we  learn  from  these  species  that  the  change  from  Cidaridae 
to  Diadematidae  was  also  gradual.  It  may  be  that  the  new  types  of  structure,  when 
once  developed,  multiplied  rapidly ;  but  the  more  we  learn,  the  more  clearly  we  see 
that  there  was  no  sudden  jump. 

The  existence  of  these  Triassic  species  confirms  the  view  of  those  who  have 
regarded  this  genus  as  primitive ;  but  it  does  not  prove  that  Mesodiadema  was 
ancestral  to  such  genera  as  Hemipedina  and  Diademopsis.  On  the  contrary,  in 
Mesodiadema  the  suppression  of  scrobicular  and  other  secondary  tubercles  inherited 
from  the  Cidarid  ancestor  has  advanced  far  beyond  the  stage  reached  in  those  two 
genera.  In  that  respect  Hemipedina  (s.  str.)  is  much  more  like  a  Cidarid.  Hemipedina 
( Diademopsis )  incipiens  presents  a  stage  from  which  the  later  Diademopsis  may  be 
derived  far  more  readily  than  from  Mesodiadema.  Some  of  the  ambulacra  to  be 
described  later  show  that  other  primitive  Diadematids  existed  in  the  Bakony  Trias, 
and  it  is  possible  that  they  were  the  links  that  led  to  Hemipedina  (s.  str.). 

The  conclu sions  of  thisdiscussion  may  be  summarised,  and  the 
evolution  of  the  genera  therein  mentioned  may  be  provisionally  set  forth  in  the  following 
hypothesis:  —  Beginning  with  Triadocidaris,  there  was  a  gradual  change  from  Cida¬ 
ridae  into  Diadematidae,  a  change  which  may  also  have  recurred  at  a  later  stage  of 
Cidarid  evolution.  Mesodiadema,  however,  appeared  early  as  a  streptosomatous  form, 
and  gradually  assumed  stereosomatous  characters.  The  main  line  of  descent  tended 
towards  the  paucituberculate  Hemipedina ;  but,  at  an  early  period,  some  of  the 
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subsidiary  tubercles  were  enlarged,  and  so  arose  the  true  Diademopsis.  Hemipedina 
continued,  however,  and  again  gave  off  a  branch  with  enlarged  secondary  tubercles 
to  form  Orthopsis,  and  another  branch  to  form  Phymopedina.  Some  species  of 
Hemipedina  also  showed  a  tendency  towards  a  posterior  movement  of  the  periproct : 
the  earlier  of  these  may  be  separated  as  Palaeopedina,  which  led  nowhere  ;  but 
at  least  one  later  form,  Hemipedina  Bonei,  shows  how  a  continuation  of  this 
change  initiated  Pygaster. 

Mesodiadenta  margaritatum 1  n.  sp. 

(Plate  VIII.  figs.  192—197.) 

Diagnosis.  —  A  Mesodiadema  with  main  interambulacral  tubercles  well  devel- 
oped  throughout  and  having  scrobicules  pronouncedly  confluent,  definite,  slightly 
sunk,  but  devoid  of  scrobicular  ring.  The  width  of  an  interambulacral  being  taken 
as  100,  its  height  is  from  25  to  20,  distance  from  centre  of  tubercle  to  adradial 
margin  44  to  41,  diameter  of  boss  15  to  14,  diameter  of  mamelon  7.3  to  5.5. 
[These  measurements  are  necessarily  based  on  plates  of  the  oral  surface,  and  in 
each  case  the  former  is  the  more  adoral],  Adradial  suture  denticulate,  indicating  3 
ambulacrals  to  an  interambulacrum. 

Material.  —  (a)  Holotype,  adoral  portion  of  an  interambulacrum  from  Jeru- 
zsälemhegy  (figs.  195  —  197);  (b)  a  similar  fragment  from  Cutting  I  on  the  Veszprem- 
Jutas  railroad  (figs.  192—194).  Both  are  of  Raiblian  age. 

Description  of  Holotype.  —  The  a  column  contains  4  well-developed 
main  tubercles,  which  scarcely  increase  in  size  at  all  away  from  the  peristome,  also  a 
partly  atrophied  tubercle  close  to  the  peristomial  border.  The  b  column  contains  5 
well-developed  tubercles,  similar  to  those  in  a.  The  10  interambulacral  plates  corre- 
sponding  to  these  tubercles  form  a  thin,  somewhat  flattened,  piece  of  test,  in  which  the 
sutures  between  the  plates  are  distinguishable  as  slight  grooves ;  the  aboral  edge  of  the 
fragment  corresponds  for  the  rpost  part  with  the  sutures.  The  wide  interradial  tract  is 
slightly  but  clearly  depressed,  the  depression  increasing  away  from  the  peristome ;  also 
the  adradial  tracts  have  a  marked,  rounded  slope  towards  the  adradial  margin. 

The  line  of  tubercles  appears  to  approach  the  adradial  margin  as  it  nears  the 
peristome,  although  such  exact  measurements  as  can  be  made  show  that,  as  in 
Triadocidaris  immunita,  the  more  adoral  tubercles  are  really  nearer  the  centres  of 
their  plates.  (Fig.  195). 

Each  main  tubercle  has  a  minute  much  depressed  mamelon  with  straight  neck. 
There  is  scarcely  any  platform.  but  the  boss  Starts  at  once  with  a  convex  slope. 
The  scrobicules  are  depressed,  small,  and  so  markedly  confluent  as  to  be  no  longer 
circular.  There  is  no  scrobicular  ring,  but  at  the  sides  the  scrobicular  circle  is 
definite,  since  all  the  extra-scrobicular  surface  is  densely  covered  with  irregulär 
miliaries,  of  which  about  40  are  contained  in  (2.5  mm.)2.  (Figs.  196,  197). 

The  adradial  margin  of  each  plate  has  a  slight  convex  curve,  and  on  its  inner 
surface  bears  about  3  slight  denticles:  two  facts  which  suggest  that  the  ambulacrals 
may  have  tended  towards  a  grouping  by  threes,  though  not  enough  to  affect  the 
simplicity  of  the  plates  or  the  uniseriality  of  the  pore-pairs.  The  denticles  die  out 
before  reaching  the  meridional  ridge,  which  is  very  slight.  (Fig.  197). 


1  Pearled,  in  allusion  to  the  small,  closely  set  tubercles. 
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The  peristomial  margin  has  a  faint  convex  curve,  with  a  slight  but  distinct 
interradial  excavation.  The  matrix  on  the  inner  surface  prevents  one  from  seeing 
whether  the  margin  has  any  thickened  ridge.  There  are  seen,  however,  two  strong 
interambulacral  processes,  apparently  rising  rather  steeply  from  the  floor  of  the 
interambulacrum,  then  bent  sharply  over  adapically ;  their  precise  outlines  are  obscured 
by  matrix,  which  has  not  yielded  to  several  days’  work.  (Figs.  196,  197). 

Description  of  Specimen  b.  —  This  is  a  fragment  similar  to  a,  but  smaller, 
and  obviously  from  a  younger  individual  of  the  same  species.  The  a  column  contains 
4  fully  developed  tubercles,  and  the  remains  of  another  on  the  peristomial  border. 
The  inner  half  of  the  next  interambulacral  at  the  adapical  end  is  also  preserved. 
The  b  column  contains  5  fully  developed  tubercles  The  fragment  differs  from  the 
holotype  in  the  follovving  respects:  —  The  sutures  between  the  interambulacrals  are 
clearer.  The  interradial  depression  is  a  trifle  clearer,  and  comes  up  to  the  peristome. 
The  mamelons  are  distinctly  excentric,  towards  the  adapical  side  of  the  tubercles. 
The  interradial  excavation  of  the  peristome  is  a  trifle  more  marked.  The  denticles 
are  not  distinct.  The  perignathic  girdle  is  represented  by  a  ridge  continuous  across 
the  interradius;  no  processes  are  bent  over  aborally.  (Figs.  192 — 194). 

The  following  are  measurements  of  the  two  specimens  in  millimetres : 


Specimen  a 


Length  of  adambulacral  margin  of  a  column  (4  plates) .  4.4 

»  »  »  »  »  b  »  (5  plates) .  5.1 

Measurements  of  two  plates  in  the  b  column  Ist.  5th. 

Heights  or  vertical  diameters . 1.0  1.25 

Transverse  diameters . 4.1  6.3 

Distance  of  centre  of  tubercle  from  margin  of  plate . 1.9  2.2 

Diameters  of  tubercles . 0.6  0.9 

»  • »  mamelons . 0.3  9.35 


Specimen  b 
3.2 

not  preserved 
Ist.  5th. 
0.65  0.85 

2.6  ca.  4.6 
1.1  ca.  1.8 
0.5  0.7 

too  obscure 


Thickness  in  the  middle  of  the  interambulacrum  at  the  5th.  plate,  0.5.  Towards 
the  margin  is  a  considerable  thickening  and  then  a  sudden  thinning;  these  and 
other  measurements  are  obscured  by  matrix.  Distance  of  that  point  from  adoral 
margin,  ca.  5.2.  Thickness  at  highest  point  of  interradial  processes  in  a,  3.1. 

R  e  1  a  t  i  o  n  s  o  f  the  species.  —  In  the  lowness  of  its  interambulacrals  and 
the  consequent  confluence  of  the  scrobicules  to  such  an  extent  as  to .  render  them 
almost  square  rather  than  circular,  M.  margaritatum  appears  to  differ  from  all  the 
known  species  of  Mesodiadema.  Other  distinctive  features  that  it  is  possible  to  mention 
are :  in  M.  Marconissae  the  imperfect  scrobicular  ring,  the  larger  relative  size  of 
the  tubercles  and  their  greater  distance  from  the  adambulacral  margin;  in  M.  Lam¬ 
berti,  the  confusion  of  the  tubercles  with  miliaries  on  the  oral  surface  ;  in  M.  simplex, 
the  smaller  size,  the  less  numerous  and  less  developed  tubercles,  which  are  «au 
bord  adambulacraire». 


Mesodiadema  lata  n.  sp. 

(Plate  VIII,  figs.  198 — 211). 

Diagnosis.  —  A  Mesodiadema  with  main  interambulacral  tubercles  well  devel¬ 
oped,  probably  throughout,  and  having  scrobicules  confluent,  slightly  elliptical, 
definite  ;  the  area  broad  and  slightly  sunk.  The  width  of  an  interambulacral  being 
taken  as  100,  its  height  averages  25  (the  extremes  are  19  and  40),  distance  from 
centre  of  tubercle  to  adradial  margin  averages  47.8  (extremes  34  and  58),  transverse 
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diameter  of  scrobicule  averages  33.7  (extremes  25  and  42),  diameter  of  boss  averages 
16  (extremes  11  and  19),  diameter  of  mamelon  averages  7  (extremes  5  and  9). 
Extra-scrobicular  surface  covered  with  distinct  regulär  miliaries,  about  4,  or  fevver, 
to  the  millimetre  (linear).  Adradial  margin  strongly  bevelled,  with  about  4  denticles 
to  each  plate ;  transverse  margins  each  with  a  strong  rebate. 

Material.  —  This  consists  of  23  interambulacrals,  namely  nine  from  Jeru- 
zsälemhegy  (lettered  a — /),  two  from  Cutting  1  on  the  Veszprem-Jutas  Railway 
(lettered  1t,  l,  the  latter  labelled  as  from  bed  e),  ten  from  the  quarry  near  that 
cutting  (lettered  m — v),  one  fragment  from  beds  a — b  of  Cutting  IV  (lettered  w), 
and  one  fragment  from  Cserhät  (lettered  x).  The  last  two,  however,  are  very  doubtful, 
and  will  receive  a  separate  description.  The  rest  are  all  of  Raiblian  age. 

The  holotype  is  specimen  m.  (Figs.  205 — 207). 

Description  of  Specimens  a — v.  —  These  plates  are  markedly  distin- 
guished  from  all  other  isolated  plates  found  in  Bakony  by  their  great  relative  width 
(see  table  ol  measurements),  which  may  exceed  five  times  their  height.  The  greatest 
absolute  width  measured  is  9  mm.  (in  ä);  but  in  b  (hg.  201),  where  the  missing 
adradial  tract  cannot  well  have  been  less  than  3  mm.  wide,  the  total  width  must  have 
been  over  10  mm.  Specimen  h  was  probably  wider  still. 

The  next  conspicuous  feature  is  the  irregulär  curvature  of  the  plates,  which  is  of 
two  kinds.  The  coronal  plates  of  all  Echinoids  necessarily  share  in  the  normal  curvature 
of  the  test.  Thus  in  a  perfectly  spherical  test,  did  such  exist,  the  transverse  and  merid- 
ional  sections  of  all  plates  would  both  be  an  arc  of  a  circle.  When  either  diameter  is 
short,  as  is  the  case  with  the  meridional  diameter  of  the  plates  before  us,  this 
curvature  may  be  neglected.  In  a  long  diameter,  like  the  transverse  diameter  of  these 
plates,  the  curvature  is  often  obvious,  so  that  the  width  of  the  plate  measured  along 
its  outer  surface  is  appreciably  greater  than  the  width  measured  directly  along  the 
chord  of  the  arc.  It  is  the  latter  measurement  that  is  given  in  the  table.  Now  in  many 
of  these  plates,  especially  the  wider  ones,  the  curve  is  not  an  arc  but  is  greater  on  the 
adambulacral  side  of  the  tubercle  (figs.  205,  209).  As  a  consequence  of  this,  several  of 
the  plates  have  been  broken  across  by  pressure  while  in  the  rock,  and  the  adradial  portion 
has  either  been  lost,  as  in  b  and  j,  or  has,  though  very  rarely ,  been  recemented  by  calcite 
to  the  remaining  portion,  as  in  d.  It  follows  that  the  interambulacrum  as  a  whole  was,  at 
least  in  its  ambital  region,  flat  in  the  interradial  tract  and  then  sharply  sloping  towards  the 
adradial  margin.  If  one  attempts  the  reconstruction  of  specimen  b,  one  arrives  at  an 
equatorial  diameter  of  not  less  than  32  mm, ;  how  much  greater  depends  on  the  width 
of  the  ambulacra,  but  40  mm.  would  not  be  unreasonable.  One  may  also  infer  that  the 
ambitus  was  pentagonal  with  rounded  angles,  i.  e.  sub-decagonal.  Assuming  that  the 
interambulacrals  of  such  a  test  were  not  higher  than  specimen  b,  there  must  have  been 
about  24  in  a  column. 

The  second  curvature  to  which  reference  has  been  made  is  seen  in  specimens 
a,  c,  d,  e,  /,  g,  h,  k,  l,  m,  n,  o,  r,  that  is  in  thirteen,  while  it  probably  existed  in  some 
of  the  incomplete  plates  as  well,  so  that  about  three-quarters  of  the  plates  may  be 
supposed  to  have  had  it.  This  curvature  is  manifested  in  many  ways.  In  its  simplest 
and  commonest  form,  as  in  a,  c,  h,  k,  m  (fig.  207),  the  plate  is  so  bent  that  its  adapical 
margin  is  concave,  and  its  adoral  margin  convex;  the  greatest  concavity  is  near  the 
tubercle.  Another  simple  form  is  presented  by  d  and  f  (fig.  203),  in  which  the  adapical 
margin  is  convex  and  the  adoral  concave,  the  concavity  being  as  before  near  the 
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tuberele.  Other  plates  are  less  simple,  for  they  have  a  double  curvature,  the  curve  of 
the  adapical  margin  being.. concave  in  one  part  and  convex  inanother;  such  are  e, 
g,  l,  n,  o,  and  r  (figs.  199,  202,  208,  204).  This  double  curve  exists  in  various  com- 
binations.  In  one  type  the  adapical  concavity  is  near  the  tuberele,  and,  according  as 
the  tuberele  is  remote  from  or  near  to  the  adradial  margin,  so  will  that  concavity 
be  in  the  inner  or  outer  half  of  the  plate.  Thus  e,  which  is  from  the  a  column,  and  g 
and  o,  which  are  from  the  b  column,  all  have  the  tuberele  at  about  one-third  of  the  dis- 
tance  from  the  adradial  margin;  and  in  them  the  adradial  half  of  the  plate  has  the  adapical 
margin  concave  and  the  adoral  convex,  while  in  the  interradial  half  the  conditions  are 
reversed  (figs.  199,  202).  In  r,  on  the  other  hand,  which  like  o  comes  from  a  b  column, 
the  tuberele  is  more  interradial,  and  this  portion  of  the  adapical  margin  is  concave, 
while  the  adradial  half  is  convex  (fig.  204).  In  the  second  type  of  double  curvature 
the  adapical  margin  near  the  tuberele  is  convex  instead  of  concave,  while  the  correspon- 
ding  part  of  the  adoral  margin  is  concave.  Thus  in  /  and  n,  which  are  from  a  and  b 
columns  respectively,  the  tuberele  is  remote  from  the  adradial  margin,  and  the  adapical 
margin  is  convex  in  its  interradial  half  (fig.  208).  Among  the  various  specimens  there 
does  not  happen  to  be  one  in  which  the  tuberele  is  adradial  and  the  adapical  margin 
convex  in  that  half  and  concave  in  the  other  half ;  but  there  seems  no  reason  why 
such  a  form  should  not  occur.  The  varieties  of  marginal  curvature  may  be  tabulated  thus : 


Examples 


|  adapical  margin  \  ( 

1.  Single  curve  . 

a,  c,  h,  k,  m 

=  5 

concave  >( 

a. 

tuberele 

interradial  . 

r 

—  1 

lat  the  tuberele  )( 

2.  Double  curve  j 

b. 

tuberele 

adradial 

e,  g,  o 

=  3 

j  adapical  margin  1 i 

1.  Single  curve 

d,f 

=  2 

convex  >] 

( 

a. 

tuberele 

interradial  . 

l,  n 

=  2 

l  at  the  tuberele  J  ( 

2.  Double  curve  j 

b. 

tuberele 

adradial 

none 

=  0 

Total 

=  13 

From  this  it  appears  that  in  each  column  six  varieties  are  possible,  of  which  all 
are  actually  found  except  B,  2,  b. 

The  distribution  of  these  varieties  in  the  various  regions  of  the  column  presents 
a  problem  that  cannot  be  solved  with  the  evidence  at  present  available.  It  can  only  be 
pointed  out  that  the  Variation  does  not  appear  to  be  related  in  any  way  to  the 
size  of  the  plates. 

The  combination  of  the  bending  of  the  plates  with  the  transverse  curvature  of 
each  plate,  and  with  the  normal  meridional  curvature  of  the  interambulacrum,  results 
in  a  slight  apparent  torsion  of  each  plate.  This  is  easily  seen  when  the  plate  is 
looked  at  from  one  or  other  of  the  transverse  margins  (fig.  205). 

Each  plate  bears  a  single  main  tuberele,  and  the  position  of  this  with  refer- 
ence  to  the  adradial  margin  is  variable  (see  diagnosis  and  table  of  measurements) 
and  seems  unrelated  to  the  width  of  the  plate.  Thus  in  the  plates  c,  in,  and  o, 
each  with  a  width  of  7.7  mm.,  the  distance  of  the  centre  of  the  tuberele  from  the 
adradial  margin  is  respectively  3.9,  4.5,  and  3.1  mm.  The  mamelon  is  depressed; 
the  neck,  short  and  undercut ;  the  platform  almost  fiat,  but  a  very  slight  parapet 
with  a  gently  rounded  edge  may  sometimes  be  seen ;  from  this  the  boss  slopes 
steeply,  sometimes  with  almost  vertical  sides,  and  passes  into  a  broad,  slightly 
depressed  scrobicule.  The  scrobicular  circle  is  clearly  defined  at  the  sides,  but 
broken  at  the  transverse  margins,  indicating  that  the  scrobicules  were  markedly 
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confluent.  Its  transverse  diameter  is  always  greater  than  its  meridional  diameter, 
sometimes  nearly  twice  as  great  (e.  g.  specimen  c ) ;  but  it  is  not  necessarily  greater 
than  the  greatest  height  of  the  plate  (e.  g.  specimen  f,  fig.  203),  for  the  plate  may  be 
reduced  in  height  in  the  neighbourhood  of  the  tubercle,  or  in  sorne  part  the  rebate 
on  the  adoral  margin  may  project  considerably. 

The  extra-scrobicular  surface  is  covered  with  miliaries,  numerous  but  distinct, 
and  varying  slightly  in  size ;  the  larger  of  them  in  the  larger  plates  (e.  g.  in  a) 
tend  to  become  tubercles,  i.  e.  to  be  mamelonate.  In  specimen  a  they  are  about 
4  to  1.4  mm.,  but  rather  closer  in  the  adradial  tract  and  tnore  variable  in  size. 
In  specimen  b  about  4  lie  within  the  height  of  the  plate,  viz.,  1.3  mm.  ;  here  they 
tend  to  lie  in  transverse  and  meridional  rows  (fig.  201).  In  specimen  m  some  trans¬ 
verse  rovvs,  corresponding  with  the  denticles,  are  clearly  seen  in  the  adradial  tract 
(fig.  207).  Although  the  miliaries  come  close  up  to  the  scrobicule,  not  any  are  so 
distinguished  from  the  others  in  size  or  arrangement  as  to  be  called  scrobicular 
tubercles. 

The  adradial  margin  is  distinctly  scolloped.  The  plate,  as  has  been  said,  is 
bent  down  to  this  margin;  but  the  curvature  is  more  pronounced  on  the  outer 
surface,  with  the  consequence  that  the  plate  thins  out  gradually  towards  the  margin. 
This  produces  the  effect  of  an  exceedingly  acute  bevel  on  the  inner  surface,  as 
in  m  (fig.  205).  That  surface  may  however  have  a  distinct  though  slight  additional 
bevel,  as  in  e  and  g  (figs.  200,  202).  In  some  specimens,  as  e,  the  limit  of  the  latter 
bevel  is  marked  by  the  usual  ridge  parallel  to  the  adradial  margin;  this,  however,  is 
always  faint,  and  may  be  entirely  absent  in  other  specimens. 

The  number  of  denticles  on  the  adradial  margin  of  each  plate  is  5  or  4, 
according  to  the  height  of  the  plate.  Though  not  very  sharply  cut,  they  are  perfectly 
distinct,  and  the  grooves  between  them  run  far  back  (being  often  traceable  over  the 
ridge)'  and  die  away  into  the  surface  of  the  plate.  Sometimes  the  denticles  are  quite 
simple,  as  in  e,  g,  and  m  ;  sometimes  they  are  slightly  excavate  on  the  inner  surface 
near  their  adradial  ends,  as  in  r ;  sometimes  this  excavation  is  more  pronounced 
at  a  distance  from  the  margin,  where  it  may  give  rise  to  hollows  which  alternate 
with  the  grooves  and  seem  to  supersede  them,  as  in  o  (fig.  198).  These  depressions, 
like  those  of  Triadocidaris  immunita  (p.  81.)  are  similar  to  those  frequently  seen 
on  the  main  ridges  of  loose  or  of  articular  unions  in  .  various  Echinoderms,  and 
were  probably  for  the  attachment  of  stroma-strands,  either  muscular  or  ligamentar. 

The  transverse  margins  are  strongly  bevelled,  but  each  bevel  is  stopped  by 
a  ridge.  In  the  bevel  facing  outwards  the  ridge  is  on  the  outer  edge  ;  this  is  taken 
to  be  the  adoral  margin.  On  the  adapical  margin,  which  has  its  bevel  facing  inwards, 
the  ridge  is  on  the  inner  edge.  This  combination  of  ridge  and  bevel  may  be  described 
as  a  groove ;  or,  considering  the  great  projection  of  the  bevel,  it  is  better  called  a 
rebate.  The  bevel  projects  more  in  the  interradial  part  of  the  plate,  while  it  almost 
disappears  at  the  adradial  end.  If  two  plates  are  fitted  together,  it  will  be  seen 
that  the  bevelled  surfaces  do  not  meet,  but  that  the  bevel  of  each  rests  against  the 
ridge  of  the  other.  Thus  there  can  have  been  no  regulär  imbrication,  nor  can  the 
plates  have  been  tongued  together ;  but  there  was  a  loose  Union,  and  a  space  of 
roughly  rectangular  section  between  ädjoining  plates  was  presumably  filled  with  stroma. 

The  interradial  margins  are  bevelled  in  the  same  direction  as  the  adjacent  trans¬ 
verse  margins ;  but  the  bevel  is  not  so  strong,  and  there  is  no  ridge  (figs.  202,  203). 
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The  mode  of  union  between  the  plates,  combined  with  their  large  number  (as 
estimated  above),  must  have  produced  a  test  of  considerable  flexibility. 

The  following  are  measurements  in  millimetres: 


a 

b 

c 

d 

e 

/ 

g 

h 

m 

n 

O 

p 

Width . 

9.0 

7.4+ 

7.7 

7.4+ 

7.3 

6.4 

6.4 

5.4 

7.7 

7.4 

7.7 

6.8 

Height . 

Diameter  of  scrobicule 

2.4 

1.3 

1.8 

2.7 

1.4 

2.6 

1.4 

1.4 

2.1 

2.0  • 

1.5 

2.1 

(transverse)  .  .  . 

2.7 

incomplete 

3.2 

2.5? 

1.9 

2.4 

1.6 

1.8 

2.6 

2.8 

2.6 

2.9 

Diameter  of  boss  .  . 

1.3 

1.0 

1.3 

1.5 

0.8 

1.3 

0.8 

1.0 

1.4 

1.4 

1.1 

1.3 

Diameter  of  mamelon  . 

Distance  of  tubercle 

0.75 

0.5 

0.5 

0.8 

0.4 

0.5 

0.35 

0.4 

0.7 

0.5 

0.4 

0.6 

from  adradial  margin 

3.6 

? 

3.9 

3.7 

2.5 

3.6 

2.5 

2.9 

4.5 

4.3 

3.1 

3.5 

Thickness  of  plate 

No.  of  adambulacral 

0.45 

0.35 

0.35 

0.6 

0.5 

0.5 

0.5 

0.45 

0.4 

0.5 

0.5 

0.5 

0.6 

notches  .... 

4 

3 

4? 

4 

P 

4 

3 

3 

3 

4 

4 

Description  of  Specimen 

w  (Fi 

er 

ö* 

202). 

—  This  is 

from 

beds 

a— 

-b  of 

Cutting  IV  on  the  Veszprem-Jutas  Railway,  of  Cassian  age.  It  appears  to  be  part 
of  a  plate  from  the  b  column,  and  to  consist  of  the  greater  part  of  the  interradial 
tract  with  a  little  bit  of  the  scrobicule.  The  height  of  the  plate  is  4.1  mm.  The 
extra-scrobicular  Ornament  consists  of  small  tubercles,  irregularly  distributed,  about 
1  mm.  apart,  with  a  few  minute,  but  apparentlv  still  mamelonate,  tubercles  here 
and  there  between  them.  The  scrobicule  is  flush.  The  adapical  margin  has  a  slight 
concave  curve,  and  the  adoral  margin  a  corresponding  convex  curve.  The  edges 
are  grooved.  The  plate  is  1.2  mm.  thick. 

Except  for  its  greater  size  in  every  way,  this  fragment  closely  resembles 
M.  lata,  and  is  conveniently  described  here.  If  the  whole  plate  were  known,  it 
would  probably  be  found  to  belong  to  some  quite  different  genus,  possibly  Miocidaris. 

Description  o  f  Specimen  x.  (Fig.  211).  —  This  is  from  the  Cassian  beds 
of  Cserhät.  It  consists  of  the  tubercle  with  its  scrobicule  and  a  small  part  of  the 
extra-scrobicular  surface.  The  scrobicule  is  slightly  sunk.  The  extra-scrobicular  Orna¬ 
ment  consists  of  close-set  irregulär  miliaries,  about  3  to  the  millimetre  (linear). 
Height  of  plate  2.3  mm.  Diameter  of  boss,  circa  1.3  mm.  Diameter  of  mamelon, 
0.5  mm.  Adoral  and  adapical  margins  bevelled  and  grooved.  Thickness  of  plate, 
0.5  mm. 

No  difference  can  be  detected  between  this  fragment  and  one  of  the  larger 
plates  of  M.  lata.  If  it  really  is  that  species,  the  locality  must  be  considered 
doubtful. 

Relations  ofthe  Species.  — -  The  absence  of  any  secondary  series  of 
tubercles  removes  this  species  from  Diademopsis ;  and  the  relatively  small  size  of 
the  main  tubercles,  coupled  with  the  absence  of  all  tubercles  from  the  extra- 
scrobicular  ornament,  removes  it  from  Hemipedina  (s  str.).  On  the  other  hand  the 
tuberculation  and  ornament  agree  with  that  of  some  species  referred  to  Mesodiadema, 
e.  g.  M.  Marconissae  and  M.  Lamberti.  The  reference  to  Mesodiadema  therefore 
seems  justified. 

From  the  known  species  of  Mesodiadema ,  M.  lata  differs  in  the  greater  relative 
width  and  probably  in  the  greater  number  of  its  interambulacrals. 

It  is  interesting  to  compare  the  mode  of  union  between  the  plates  with  Duncan's 
careful  description  of  the  structure  of  the  sutural  margin  in  Diadema  setosum  and 
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Astropyga  (1885,  Journ.  Linn.  Soc.,  Zool.,  XIX,  pp.  98  and  110).  Duncan  seems  to 
regard  the  union  in  those  recent  Diadematids  as  a  kind  of  dovetailing,  a  ridge  or 
process  of  the  one  plate  fitting  into  a  corresponding  groove  of  its  neighbour, 
although  he  admits  that  there  is  also  much  uniting  connective  tissue.  M.  lata, 
however,  seems  to  have  had  transverse  sutures  more  in  agreement  with  the  description 
given  by  Tornquist  of  the  homologous  structures  in  Archaeocidaris  rossica  (N.  Jahrb. 
f.  Mineral.,  1906,  II,  p.  47):  «Between  the  edges  of  the  sutural  surfaces  is  a  horizontal 
groove.  This  does  not  serve  for  the  reception  of  anv  ridge  on  the  adjacent  plate, 
but  the  surfaces  abut  edge  to  edge,  and  the  groove  serves  for  the  attachment  of 
the  connective  tissue  [stroma]  which  supports  the  plates». 

The  width  of  the  plates,  their  pecuiiar  curvature,  and  their  strong  imbrication 
cannot  fail  to  remind  one  of  the  Echinothuridae.  A  comparison  of  them  with  the 
interambulacrals  of  Pelanechinus  is  therefore  of  interest.  In  that  genus,  as  described 
by  Mr.  T.  Groom  (1887,  Quart.  Journ.  Geol.  Soc.,  XLIII,  p.  703),  the  infra-ambital 
interambulacrals  resemble  those  of  Diademopsis  or  Pedina,  but  the  supra-ambital 
interambulacrals  retain  only  the  main  tubercle- series,  the  rest  of  the  plate  being 
covered  with  minute  tubercles  und  miliaries ;  at  the  same  time  the  plates  become 
curved  as  in  M.  lata,  the  concavity  in  the  tubercular  and  adradial  region  of  the 
plate  being  on  the  adoral  margin ;  finally,  whereas  the  lower  plates  are  closely 
united  by  straight  sutural  edges,  those  upper  ones  were  flexibly  joined  and  were 
bevelled  so  as  to  produce  an  adapical  imbrication. 

It  is  not  contended  that  M.  lata  was  closely  related  to,  or  was  a  direct  ancestor 
of,  either  Pelanechinus,  or  Astropyga,  or  the  Echinothuridae.  If  in  any  sense 
ancestral,  there  must  still  have  intervened  a  series  of  multituberculate  and  probably 
stereosomatous  forms.1  But  there  is  an  undoubted  anatomical  resemblance,  indicating 
a  phvsiological  similarity. 

The  Echinothuridae  are  characteristically  abyssal  at  the  present  day ;  their 
Cretaceous  representatives  lived  at  any  rate  in  deep  and  still  waters ;  but  Pelan¬ 
echinus  is  found  in  the  Gorallian  of  Calne,  associated  with  such  a  fauna  as  the 
word  «corallian»  connotes.  Why  this  flexibility  should  have  appeared  in  such  environ- 
ment  is  hard  to  say.  Equally  difficult  is  it  to  understand  why  one  Echinoid  from 
Jeruzsälemhegy  should  manifest  similar  characters. 

Hemipedina. 

1855.  Hemipedina  T.  Wright,  Ann.  Mag.  Nat.  Hist.  (2)  XVI,  p.  95.  August. 

Genotype :  H.  Etheridgei  (Wright,  sub  Pedina). 

Subgenus  Diademopsis. 

1855.  Diademopsis  E.  Desor,  Synops.  Ech.  foss.,  p.  79,  December. 

Genotype  :  D.  serialis  (Ag.  in  Leymerie,  sub  Diadema). 

In  the  general  discussion  of  Diademina,  the  history  of  these  divisions  and 
names  has  been  given  at  sufficient  length,  and  the  sense  in  which  Diademopsis  is 
here  to  be  understood  has  been  expounded  (pp.  109—113). 


1  See  J.  W.  Gregory,  «On  the  affinities  of  the  Echinothuridae,  &c».  Quart  Journ.  Geol.  Soc., 
L1II,  P.  112  ;  1897. 
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Hemipedina  (Diademopsis)  incipiens  n.  sp. 

(Plate  IX,  figs.  212,  213). 

Diagnosis.  —  A  Diademopsis  with  two  unequal  meridional  series  of  tubercles 
to  each  column  of  interambulacrals,  the  smaller  series  being  adradial  and  having 
more  than  one  tubercle  to  each  plate ;  also  with  interradially  situate  secondary  and 
tertiary  tubercles,  scrobiculate,  and  forming  an  irregulär  series.  Ambulacrals  about 
5  to  an  interambulacral. 

Material.  —  A  fragment  of  an  interambulacrum  from  the  Raiblian  beds  of 
Cutting  I  on  the  Veszprem-Jutas  Railway. 

Description  of  the  Holotype.  —  The  fragment  comes  from  the  adoral 
end  of  the  interambulacrum,  and  consists  of  5  plates  of  column  b,  with  a  small 
interradial  portion  of  the  corresponding  plates  of  column  a.  The  plates  are  about 
four  times  as  wide  as  they  are  high.  The  primary  tubercles,  one  on  each  plate, 
form  a  main  series,  rapidly  increasing  in  size  as  -it  passes  from  the  peristome,  but 
still  remaining  relatively  small.  The  two  main  series  of  the  interambulacrum  almost 
meet  at  the  peristome,  but  diverge  rapidly  so  that  on  the  5th  plate  the  tubercle  is 
eccentric  towards  the  ambulacrum.  The  mamelons  are  rather  flattened  ;  the  platform 
does  not  extend  much  beyond  them  and  has  no  distinct  parapet.  The  bosses  rise 
rather  steeply  from  the  scrobicules,  which  are  confiuent,  and  not  clear,  owing  in  part 
perhaps  to  a  film  of  tenacious  matrix. 

Between  the  main  series  and  the  adambulacral  margin  is  a  series  of  mamel- 
onate  and  perforate  secondary  tubercles,  of  which  about  5  correspond  to  the  three 
larger  primaries.  These  are  small  and  do  not  greatly  increase  in  size  away  from  the 
peristome.  As  it  nears  the  peristome,  this  series  recedes  from  the  adradial  margin 
and  approaches  the  main  series.  Along  the  adambulacral  border  appears  to  be  a 
row  of  rather  more  closely  set  perforate  tertiaries.  Between  all  these  tubercles  are 
interspersed  miliaries,  but  their  arrangement  is  obscured  by  matrix. 

The  interradial  extra-scrobicular  space  is  occupied  by  mamelonate  and  perforate 
secondary  and  tertiary  tubercles,  of  which  the  former  perhaps  were  disposed  in  a 
meridional  series,  numerically  corresponding  to  the  main  series.  The  miliaries  form 
fairly  definite,  though  usually  contiguous,  rings  round  these  secondaries,  which  are 
thus  provided  with  definite  scrobicules.  This  interradial  series  does  not  reach  the 
peristome,  but  is  separated  therefrom  by  the  convergence  of  the  primary  series. 

All  the  plates  and  fragments  of  plates  are  firmly  united,  and  it  is  only  on  the 
inside  of  the  test  that  the  sutures  can  be  distinguished  at  all,  and  even  there  not 
clearly  (fig.  213).  The  convexity  of  the  whole  fragment  is  very  slight,  and  this 
indicates  that  it  came  from  the  under  surface  of  a  rotular  test. 

The  adradial  margin  is  almost  vertical  at  the  adoral  end,  but  at  its  adapical 
end  it  slopes  slightly  downwards  and  inwards.  The  denticles,  which  are  rather 
irregulär,  indicate  about  5  ambulacral  plates  to  each  larger  interambulacral,  and  pass 
faintly  over  the  inner  edge.  There  is  no  ridge  parallel  to  the  margin.  (Fig.  213). 

The  peristomial  border,  measured  from  the  interradius  to  the  adradial  margin, 
has  a  length  of  3.3  mm.  Thus  the  total  length  of  one  side  of  the  peristome  may 
be  estimated  at  6.6  mm.  T  say  1  mm.  for  the  ambulacrum:  total,  7.6  mm.  Con- 
sequently  the  greatest  diameter  of  the  peristome  would  have  been  about  12.5  mm., 
and  the  diameter  of  the  test  cannot  well  have  been  less  than  27.5  mm. 


Echinoid  Tests,  Diademoida. 


125 


The  peristomial  border  is  slightly  thickened  at  its  adradial  end.  Between  that 
point  and  the  main  tubercular  series  there  is  a  slight  but  evident  excavation  vvithout 
any  distinct  rim.  Seen  from  the  inner  surface  the  border  shows  no  trace  of  a 
perignathic  ridge,  until  a  point  about  corresponding  vvith  the  main  tubercular  series, 
and  at  0.8  mm.  from  the  peristomial  margin,  vvhere  there  arises  a  small  conical 
elevation,  with  its  summit  at  1.4  mm.  from  the  peristomial  margin  and  about  0.45  mm. 
above  the  level  of  the  plate,  vvhich  is  here  0.75  mm.  thick.  This  elevation  is  probably 
a  relic  of  the  interradial  process  of  the  perignathic  ridge.  (Fig.  213). 


The  following  are  measurements  in  millimetres : 

Total  height  of  series  of  5  interambulacrals  ....  6.4 

Height  of  largest  interambulacral . 1.6 

Width  of  largest  interambulacral . circa  6.5 

Width  of  its  scrobicule . .  circa  2.2 

Width  of  its  tubercle . 1.3 

Width  of  its  mamelon . 0.5 

Distance  of  Perforation  from  adradial  margin  .  .  .  .  3.1 

Width  of  an  adjacent  secondary  scrobicule . 1.1 


Relations  of  the  Species.  —  The  considerable  width  of  the  interambula¬ 
crals,  namely  four  times  their  height,  the  relative  smallness  of  the  main  tubercles, 
the  increase  in  size  of  the  secondary  tubercles,  and  their  serial  arrangement,  cause 
one  to  place  this  fragment  in  the  Diadematidae  rather  than  the  Cidaridae.  It  could 
not,  in  fact,  be  referred  to  Eocidaris,  Microcidaris,  or  Triadocidaris.  The  possession 
of  two  or  perhaps  three  series  of  tubercles  to  each  interambulacral  column  shows 
that  the  species  must  be  referred  to  Diademopsis  rather  than  to  Mesodiadema  or 
Hemipedina  (s.  str.).  It  is,  however,  removed  from  the  known  species  of  Diadem¬ 
opsis  by  its  more  primitive  characters :  the  denticles,  the  remains  of  the  interradial 
perignathic  process,  the  poorly  developed  secondary  series  of  tubercles.  This  renders 
the  species  of  much  interest,  for  it  is  just  such  a  form  as  we  might  expect  to  find  at 
this  horizon,  on  the  hypothesis  of  the  independent  evolution  of  Diademopsis  from  a 
Cidarid  like  Triadocidaris. 

Diadematoid  ambulacrum,  a. 

(Plate  IX.  figs.  214,  215). 

Material.  —  Portion  of  an  ambulacrum  on  matrix,  from  bed  i  of  Section  XI 
at  Jeruzsälemhegy.  Cassian  age. 

Description  of  the  Specimen.  —  The  fragment  contains  about  24  com- 
plete  ambulacrals  on  each  side.  The  length  of  the  whole  fragment  is  8  mm.,  but  the 
length  occupied  by  the  complete  ambulacrals  is  6.7  mm.,  measured  along  the  chord  of 
the  curve.  The  greatest  width  of  the  ambulacrum  is  3.8  mm. ;  it  decreases  slightly 
adorally.  The  perradial  tract  contains  a  generallv  alternating  double  series  of  large, 
mamelonate,  doubtfully  perforate,  tubercles,  which  decrease  in  size  at  both  ends  of  the 
ambulacrum.  Between  these,  and  almost  surrounding  them,  are  smaller  ti’bercles, 
varying  in  size.  Where  the  larger  tubercles  decrease  in  size,  these  smaller  ones  are 
more  numerous,  and  sometimes  those  in  line  with  the  larger  ones  are  more  prominent 
The  number  of  larger  tubercles  in  a  single  row  is  from  10  to  12,  so  that  one  such 
tubercle  approximately  corresponds  to  two  ambulacrals.  This  arrangement,  however 
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is  not  quite  regulär ;  especially  is  it  disturbed  by  the  prominent  tubercles  already 
mentioned  as  occurring  in  the  smaller  intercalated  set.  Clearly,  certain  tubercles  of 
the  main  meridional  series  are  growing  at  the  expense  of  the  others,  and  are  over- 
lapping  the  sutures  between  successive  ambulacrals,  while  the  outer  portions  of  the 
ambulacrals  remain  quite  distinct.  The  overgrowth  seems  more  pronounced  in  the 
ambital  region.  This  specimen  therefore  strongly  corroborates  the  views  first  enun- 
ciated  by  Lambert  (Bull.  Soc.  Yonne,  1900,  p.  8)  as  to  the  evolution  of  majors 
from  primaries ;  but  the  stage  here  attained  is  more  primitive  than  that  of  the 
Diademopsis  serialis  which  he  there  figures,  inasmuch  as  one  cannot  say  that 
definite  majors  here  exist  at  all. 

The  vvidth  of  the  perradial  tract  is  1.3  mm.  at  the  widest  place,  and  the 
diameter  of  a  main  tubercle  is  about  0.6  mm.  The  height  of  an  ambulacral  in  the 
same  region  is  0.3  mm.  From  the  perradial  tract  the  ambulacrum  slopes  gently  at 
first,  and  then  more  steeply.  The  two  podial  pores  are  on  the  gentle  inner  slope. 
The  outer  slope  becomes  much  more  steep  adorally,  as  described  under  Triad- 
ocidaris  persimilis.  The  outer  limb  of  each  ambulacral  plate  is  directed  adapically 
over  the  inner  slope,  and  then  bends  adorally  over  the  outer  slope.  The  pores  are 
transversely  oval,  the  outer  one  being  the  more  elongate.  The  inner  pore  is  bounded 
on  its  adapical  margin  by  a  ridge,  and  is  separated  from  the  outer  pore  by  a  slight 
elevation,  but  its  adoral  margin  is  depressed,  and  a  slight  groove  passes  from  it 
along  the  suture.  This  groove,  however,  thins  out  as  it  comes  level  with  the  outer  pore, 
for  the  margin  of  this  pore  is  elevated  all  round,  though  stouter  on  the  adapical  side. 
The  sutural  groove  then  widens  suddenly  just  on  the  angle  of  the  bend,  and  again 
thins  out  towards  the  outer  edge  of  the  ambulacrum.  On  the  outer  slope  another  groove 
arises  at  a  little  distance  from  the  outer  pore,  and  this  too  becomes  less  marked  towards 
the  outer  edge  of  the  ambulacrum.  These  two  grooves  do  not  die  out  sufficiently 
to  prevent  the  margin  of  the  ambulacrum  being  scolloped,  with  two  convex  curves 
to  each  ambulacral. 

Relations  of  the  Specimen.  —  The  outer  slope  of  the  ambulacrals 
bears  witness  to  a  flexible  adradial  suture  of  the  type  characterising  Triado- 
cidaris  and  Miocidaris ,  while  the  disposition  of  the  pores  and  of  the  grooves 
leading  from  them  departs  but  slightlv  from  that  described  in  Triadocidaris 
pershnilis.  The  species,  however  was  evolving,  not  along  the  Cidarid  line,  but 
along  that  leading  to  the  Diadematidae. 

Diadematoid  ambulacrum,  ß. 

(Plate  IX,  figs.  216,  217). 

Material.  —  Fragment  of  an  ambulacrum  from  bed  e  3  of  Section  VI  at 
Veszprem.  Cassian  age. 

Description  of  the  Specimen.  The fragment  contains  about  19  complete 
ambulacrals  on  each  side,  occupying  a  length  of  5.3  mm.  measured  along  the  chord 
ot  the  curve,  which  has  a  short  tadius.  The  greatest  vvidth  of  the  ambulacrum  is  2.5  mm. 
The  interradial  tract  is  ornamented  differently  in  the  adapical  and  adoral  regions.  In  the 
adapical  region,  which  comprises  7  or  8  ambulacrals  on  each  side,  each  ambulacral  bears 
a  main  tubercle,  and  the  space  between  the  two  meridional  rows  thus  formed  is  occupied 
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by  smaller  tubercles  in  alternating  series,  there  being  one  small  tubercle  immediately 
adjoining  each  main  tubercle.  In  the  adoral  region,  which  comprises  about  1 2  ambula- 
crals  on  each  side,  the  main  tubercles  are  twice  the  size  of  those  in  the  adapical  region, 
and  each  corresponds  to  tvvo  ambulacrals.  The  appearance  is  as  though  every  other 
main  tubercle  had  grovvn  at  the  expense  of  its  neighbours  and  of  the  small  tubercle  on  the 
same  plate  as  itself,  so  that  there  novv  remain  only  the  alternate  main  tubercles  and  the 
alternate  small  tubercles,  the  latter  belonging  to  those  ambulacrals  from  which  the 
main  tubercles  have  been  crowded  out.  The  outer  limbs  of  the  ambulacrals  remain 
quite  distinct. 

The  width  of  the  perradial  tract  is  0.9  mm.  at  the  widest  place,  and  the  diameter 
of  one  of  the  larger  main  tubercles  is  0.5  mm.  The  height  of  an  ambulacral  in  the 
same  region  is  0.26  mm.  The  larger  main  tubercles  are  clearly  mamelonate  and  doubt- 
fully  perforate.  From  the  interporiferous  area  the  ambulacrum  slopes  gently  at  first, 
and  then  more  steeply.  The  tvvo  podial  pores  are  on  the  gentle  inner  slope.  The  outer 
slope  becomes  much  more  steep  adorally.  The  outer  limb  of  each  ambulacral  plate 
lies  approximately  at  right  angles  to  the  perradius,  and  presents  no  conspicuous 
curvature.  The  pores  are  transversely  oval.  The  inner  one  appears  the  larger,  or  at 
least  the  more  clearly  marked ;  it  is  bounded  on  its  adapical  margin  by  a  ridge,  and  is 
separated  from  the  outer  pores  by  a  slight  elevation ;  but  its  adoral  margin  is  depressed 
and  a  slight  groove  passes  from  it  along  the  suture.  For  the  rest  the  form  of  the  pores 
and  their  surroundings  is  just  as  in  a,  except  that  the  double  scollops  on  the  edge  of 
each  ambulacral  are  not  clear. 

Relation  s  of  the  Specimen.  —  The  same  remarks  as  were  made  linder 
Ambulacrum  a  are  applicable  here.  This  specimen,  however,  is  rather  further  from 
Triadocidaris  and  more  Diadematoid  in  the  development  of  its  tubercles. 


Diadeinatoid  ambulacrum,  7. 

(Plate  IX,  figs.  218,  219). 

Material.  —  Fragment  of  an  ambulacrum  from  the  Raiblian  beds  of  Jeru- 
zsälemhegy. 

Description  ot  the  Specimen.  —  This  consists  of  7  more  or  less 
complete  ambulacrals  on  one  side,  and  8  on  the  other. 

The  perradial  tract  contains  large,  mamelonate,  perforate  tubercles,  varying  in 
size  and  arranged  rather  irregularly,  three  on  one  side  and  three  alternating  in  position 
on  the  other.  Each  tubercle  corresponds  approximately  to  2  ambulacrals  (11g.  218). 
The  space  between  these  tubercles  along  the  median  line,  as  well  as  such  space  as 
may  occasionally  intervene  between  two  successive  tubercles,  is  hlled  with  granules. 
No  sutures  are  visible  in  this  portion  of  the  ambulacrum. 

The  two  pores  ot  each  ambulacral  lie  in  a  groove,  which  appears  to  extern!  from 
the  perradial  tuberculate  tract  to  the  outer  edge  of  the  ambulacrum.  The  pores  may 
therefore  be  described  as  conjugate.  They  appear  to  be  transversely  oval.  These 
grooves  lie  approximately  at  right  angles  to  the  perradius.  There  is  no  slope  on  the 
inner  part  of  the  poriferous  tract,  but  the  outer  part  slopes  slightly. 
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Width  of  ambulacrum . circa  4.6  mm. 

Width  of  perradial  tract . circa  1.7  mm. 

Diameter  of  a  large  main  tubercle . 0.9  mm. 

Height  of  an  ambulacral  . 0.47  mm. 

The  inner  surface  of  the  ambulacrum  shows  no  sutures.  There  is  a  median 
flat  perradial  tract.  The  poriferous  tracts  are  marked  vvith  shallow  transverse 
grooves,  which  run  from  the  perradial  tract  to  the  margin,  and  correspond  with 
the  pore-pairs.  (Fig.  219). 

Relations  of  the  Specimen.  —  In  the  nature  of  the  tuberculation,  and  in 
the  conjugation  of  the  pores,  this  ambulacrum  seems  more  advanced  than  a  &  ß, 
although  the  true  Diadematid  type,  with  the  ambulacrals  in  triads,  is  not  yet  attained. 

General  remarks  on  these  Ambulacra.  —  Intermediate  as  they  are 
between  the  Cidarid  and  the  Diadematid  types,  these  fossils  prove  the  contempor- 
aneous  existence  of  some  primitive  Diadematids.  In  the  possession  of  tubercles 
they  disagree  with  the  diagnosis  of  Mesodiadema ,  while  the  distribution  of  the 
tubercles  is  different  from  that  of  Hemipedina  and  Diademopsis.  The  difference  in 
this  respect  between  different  regions  of  the  „same  ambulacrum  is  a  clear  sign  of 
changing  character,  the  unituberculate  primaries  showing  the  road  along  which  the 
species  has  travelled,  while  the  growth  of  certain  tubercles  and  the  consequent 
partial  fusion  of  the  ambulacrals  into  majors  point  to  the  direction  in  which  it  is 
going.  Here  it  may  be  remembered  that  «  Cidaris »  olifex  Quenst.  has  an  ambulacrum 
of  similar  character  (see  p.  114),  and  it  is  particularly  noteworthy  that  in  that 
species  the  larger  tubercle  may  be  on  every  second  ambulacral  as  in  our  specimens. 
Thus,  although  it  is  impossible  to  connect  these  ambulacra  individually  with  any 
of  the  interambulacrals  from  Bakony,  they  lend  Support  to  the  view  that  some  of  those 
interambulacrals  are  those  of  early  Diadematids  in  a  similar  transitional  stage  of 
development.  Once  again  we  are  forced  to  the  conclusion  that  the  change  from 
Cidaridae  to  Diadematidae  was  one  that  took  place  slowly  by  almost  imperceptible 
Steps,  which  can  be  traced  in  the  life-history  of  a  single  individual. 

Remains  of  the  Jaw-apparatus. 

The  Triassic  rocks  of  Bakony  have  yielded  14 
buted  as  lollows  among  the  various  horizons : 

portions  of 
pyramids 

Muschelkalk .  2 

Cserhät  group  ....  — 

Jeruzsälemhegy  group  .  9 

The  peculiarities  of  this  distribution  probably  depend  on  the  small  size  of  the 
objects,  which  renders  their  collection  a  matter  rather  of  accident  than  of  design. 
All  these  fragments  are  of  the  type  of  structure  presented  by  the  recent  Cidaridae, 
but  such  observations  as  have  hitherto  been  published  do  not  make  it  clear  that 
this  type  is  confined  to  that  Family;  it  might  have  persisted  in  the  early  repräsen¬ 
tatives  of  the  Regularia  Ectobranchiata.  Therefore  speculation  concerning  the  parti- 


fragments  of  the  lantern,  distri- 

rotulae  teeth 

2  — 

—  1 
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cular  genus  to  which  any  or  all  of  these  fragments  may  have  bclonged  vvould  have 
no  sure  basis.  It  has  nevertheless  seemed  ädvisable  to  give  figures  and  descriptions 
of  these  fragments,  as  materials  towards  some  eventual  history  of  the  evolution  of 
this  wonderful  mechanism.  Of  course  by  Triassic  times  the  early  stages  had  long 
been  passed ;  indeed  a  well-developed  lantern  existed  already  in  the  Silurian  Palaeo- 
discus  and  Echinocystis.  But  betvveen  those  early  forms  and  the  lantern  of  a  recent 
Echinus  there  is '  considerable  difference  ;  there  are  even  differences  betvveen  them 
and  the  recent  Cidaris.  A  dbtailed  comparative  study  of  this  kind  of  fossil  remains 
might  well  prove  as  valuable  as  the  account  of  recent  forms  contained  in  Loven’s 
«Echinologica».  (Bihang  K.  Svenska  Vet.-Akad.  Handl.  XVIII,  Afd.  IV,  No.  1  , 
July,  1892.) 

Note  on  Termin  ology.  —  It  may  not  be  out  of  place  to  urge  upon  those  who 
may  ■  contribute  towards  such  a  study  the  desirability  of  using  a  precise  and  accepted 
terminology.  The  confusion  of  terms  introduced  by  some  recent  writers  (who  unfortunately 
speak  as  men  having  authority  and  not  as  the  scribblers)  is  hard  to  explain  or  to  excuse, 
considering  how  large  is  the  choice  of  valid  terms.* 

The  skeletal  constituents  of  the  lantern,  in  order  beginning  at  the  oral  centre,. are:  — 
Five  interradial  Teeth  each  ending  in*  an  aboral,  plume  (sometimes  called  matrix.). 
Each  tooth  is  borne  by  a  P  y  r  a  m  i  d,  a  paired  structure  of  which  the  right  and  left  halves 
are  known  as  Hemi-pyramids  or  half-pyramids,  and  sometimes  as  jaws  [Kiefer, 
mächoire),  a  term  better  avoided  since  it  has  also  been  applied  by  some  writers  to  the 
wholc  pyramid  and  by  others  to  the  adoral  portioh  of  the  hemi-pyramid.  For  each  hemi- 
pyramid  consists  of  an  adoral  and  an  adapical  element.  The  ten  adoral  elements  were 
described  by  J.  T.  Klein  (1734,  p.  42)  as  «ossicula  falciformia  ....  ex  quibus  maxillae, 
vel,  si  mauis,  dentes  molares  quinque  duplicati  componuntur»,  and  in  the  next  sentence 
he  speaks  of  the  «paria  maxillarum».  The  term  Maxilla,  previously  used  by  Rondelet 
(1554,  De  Piscibus,  lib.  XVIII,  cap.  30)  for  the  same  structures,  is  highly  appropriate  and 

is  here  adopted ;  it  corresponds  to  the  piece  maxillaire  of  F.  Bernard  (Paleontologie, 

1893)  and  the  Kinnlade  of  Joh.  Müller  (1854).  Betvveen  the  maxillae  «intra  duo  ossicula» 
says  Klein  (loc.  cit.)  «dens  caninus,  velut  in  alueolo  latitat».  Alveolus  then,  here  as 
elsewhere  in  anatomy,  means  a  cavity  in  which  a  tooth  (or  other  object)  is  lodged.  T.  H. 

Stewart  (1861)  seems  to  have  been  the  first  to  misapply  this  term  to  the  maxillae  them- 

selves  ;  but  his  example  should  not  be  followed.  The  maxillae  are  united,  «arcte  conjuncta» 
(Klein)  by  a  Symphysis.  The  small  aboral  element  of  each  hemi-pyramid  is  called  the 
Ep  i  physis,  a  term  apparently  due  to  Joh.  Müller  (1854),  and  adopted  by  T.  H. 
Stewart  and  Loven  among  others,  while  A.  AgaSSIZ  (1874,  Revision,  p.  688)  prefers 
apophysis.  Each  pyramid  then  consists  of  two  maxillae  and  two  epiphyses.  The  epiphyses 
may  unite  interradially  to  form  the  Arcus  ( arch ,  Kuochenbogen,  arc-boutant).  Whereas 
the  separate  epiphyses  of  Glypeasler  were  observed  by  A.  Parra  (Descripcion  de  diferentes 
piezas  de  historia  natural,  &c.)  so  early  as  1787,  the  arcus  of  an  Echinid  was  figured 
(Tab.  XXXI,  fig.  a  and  i)  and  described  (p.  42)  by  Klein  (1734)  as  «quinque  paria 
ossiculorum,  sinubus  maxillarum  applicanda».  This  must  have  been  overlooked  by  J.  Müller 
when  he  credited  Parra  with  the  first  complete  account  of  the  jaw-skeleton. 


*  For  the  literature  briefly  referred  to  in  this  section,  see  the  bibliography  in  Bronn’s  «Thier¬ 
reich»  II,  Abth.  3,  pp.  971  — 1001  ;  1901. 


Resultate  der  Wissenschaft!.  Erforschung  des  Balatonsees.  I.  Bd.  1.  T.  Pal.  Anh. 
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Radially  placcd  between  the  epiphyses  of  adjaccnt  pyramids  are  5  pieces,  «quinque 
trabeculae,  paria  maxillarum  coniungentes»,  as  Klein  says.  His  term  unfortunately  has  nevcr 
been  adopted  ;  instead  one  has  to  choose  from  a  long  series  of  more  or  less  inappropriate 
or  cumbrous  expressions.  Of  these  the  first  is  R  o  t  u  1  a,  applied  by  C.  Des  Moulins 
(1835,  p.  232  =  66  of  reprint)  to  these  elements  in  Clypeaster,  where  they  resemble  in 
shape  the  rotula  of  the  human  knee  ;  he  subsequently  (p.  428  =  193  of  reprint)  compared 
with  these  the  hoinologous  elements  in  Echinoidea  Regularia.  Valentin  (1841)  proposed 
the  inappropriate  term  falx  {faux,  sichle),  being  perhaps  misled  by  Klein’s  phrase  «ossicula 
falciformia»  applied  not  to  the  trabeculae,  but,  quite  happily,  to  the  maxillae.  The  term 
brace,  adopted  by  Duncan  (1889)  and  Gregory  (1900),  appears  to  have  been  first  used 
by  A.  ÄGASSiz  (1874,  Revision,  p.  688)  who,  however,  still  spoke  of  «the  rotulae  of  the 
Clypeastroids»  (p.  689),  including  in  that  term  the  rotula  proper  and  the  adjacent  epiphyses. 
If  the  term  brace  be  intended  to  express  the  mechanical  function  of  the  ossicle,*  it  must 
be  an  adaptation  from  the  technical  builders’  usage  (Murray,  Engl.  Hist.  Dict.,  sub  vocem 
IV,  1 7).  But  being  without  adequate  representatives  in  other  languages,  notably  in  Latin, 
it  is  in  this  respect  inlerior  to  its  thiee  predecessors.  The  same  objection  applies  to  the 
Schaltstück  of  H.  v.  Meyer  (1849)  and  the  more  cumbrous  Zwischenkieferstück  of  A.  Lang 
(Lehrbuch,  1894).  Any  of  the  preceding  terms  may  be  used  without  confusion,  but  the 
same  cannot  be  said  of  the  phrase  radial  pieces  employed  by  Macalister  (Introd.  Anim. 
Morph.,  1876)  or  even  of  Laternradien  used  by  J.  Müller  (1854).  The  term  Rotula  is 
adopted  here  as  having  priority  among  those  terms  that  have  found  acceptance ;  it  was 
used  by  Loven. 

Remain  to  be  considered  «Reliqua  ossicula  quinque,  vecti  ferreo,  qui  ab  vngulis  vaccinis 
nomen  habet  ( Kuhfuss  [Anglice  :  crowbar])  similia,  inter  trabeculas  interposita».  (Klein  1734). 
In  this  sentence  «inter»  appears  to  be  a  mistake  for  «supra».  C.  Des  Moulins  (1835, 
p.  428  =  193  of  reprint)  described  the  pieces  more  correctly  as  «posees  comme  des  anses  de 
panier  en  dessus  et  parallelement  aux  precedentes»,  but  he  gave  no  name.  The  first  name 
was  Compass  given  by  Valentin  (1841),  used  by  Müller  (1854),  A.  Agassiz  (1874), 
Loven  (1892),  and  others,  and  here  adopted.  The  Germans,  following  H.  v.  Meyer  (1849) 
often  call  them  Gabelstücke  or  Bügelstücke ;  F.  Bernard  (1893)  adds  piece  en  Y,  and 
etrier ;  Macalister  (1876)  prefers  manubria.  Any  of  these  terms  are  free  from  ambiguity, 
but  it  is  hard  to  understand  why  Duncan  (1889)  and  Lang  (1894)  gave  rotula  as  a 
synonym,  or  why  Stewart  (1861),  followed  by  H.  M.  Bernard  in  the  translation  of 
Lang  (1896),  employed  the  overworn  word  radius. 

The  terminology  of  the  various  regions  of  each  element,  though  extensive  and  detailed, 
is  not  particularly  confused.  Here  that  introduced  chiefly  by  Valentin  (1841)  and  emended 
by  Loven  (Echinologica,  1892)  is  followed  in  the  main. 

Jerwssdlemhegy  ( a ). 

(Plate  IX,  figs.  220—222.) 

Adoral  end  of  a  tooth.  Raiblian. 

Grooved,  5'8  mm.  long,  L7  mm.  greatest  width;  the  sides  of  the  groove 
slightly  flattened  so  as  to  approach  a  V  shape  (fig.  221);  no  sign  of  striae.  The 
area  of  attachment  to  the  dental  slide  defined  by  a  slight  groove  between  it  and  the 
rounded  back  of  the  tooth  (fig.  220). 


*  «Durch  sie 'werden  die  Kiefer  so  weit  aus  einander  gehalten,  dass  bei  der  Action  der  Zwischenkiefer¬ 
muskeln  der  unter  der  Rotula  durchgehende  Ambulacralcanal  nicht  gedrückt  werden  kann.»  J.  MÜLLER. 
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Jeruzsälemhegy  (b). 

(Plate  IX,  figs.  223—225.) 

The  maxilla  of  a  right  hemi-pyramid.  Raiblian. 

The  inter-pyramidal  joint-face  (fig.  223)  is  narrow,  being  6'8  mm.  long,  and 
attaining  a  vvidth  of  only  2‘8  mm.  at  4'3  mm.  from  the  distal  end.  Its  aboral 
margin  slopes,  if  anything,  outwards  and  downwards  (not  as  usual  in  Cidaridae). 
The  transverse  ridges,  which  are  almost  parallel  to  it,  have  a  slight  S  cnrve, 
directed  downwards  externally  and  upwards  internally,  bat  their  general  direction 
is  at  right  angles  to  the  long  axis  of  the  surface.  There  are  6  to  the  millimetre. 
The  fossa  arcualis  is  narrow,  0‘8  mm.  at  base  of  supra-alveolar  process,  which 
is  2*5  mm.  high. 

The  outer  surface  (fig.  224)  is  also  narrow  and  with  only  a  very  slight  con- 
vexity.  Length,  9’0  mm. ;  greatest  width,  just  below  the  foveola  arcualis,  2'6  mm. 
The  external  margin  is  sharp,  thickening  below.  The  admedian  outer  plane  is  smooth 
and  09  mm.  wide.  Between  these  two  lies  the  fovea  magna  externa,  narrow  and 
rather  deeply  indented  below,  but  broadening  out  above  and  becoming  divided  by 
a  very  slight  median  convexity  into  two  sulci,  of  which  one  lies  alongside  the  margo 
externus  proeminens,  ending  in  the  foveola  arcualis,  while  the  other  dies  away  as 
the  fioor  of  the  fovea  magna  merges  into  the  outer  admedian  plane.  The  upper 
end  of  this  plane  is  cut  off  obliquely  by  the  almost  straight  boundary  of  the  supra¬ 
alveolar  process. 

The  symphysial  face  is  very  narrow,  broadening  slightly  for  a  short  distance 
above  and  for  a  longer  distance  below  to  about  0'25  mm.  The  length  of  the  sym- 
physis  is  8‘0  mm.,  the  full  height  of  the  hemi-pyramid  being  exactly  9‘0  mm.  The 
union  therefore  is  through  0'88  of  the  whole  length,  precisely  as  given  by  Lovkn 
for  Cidaris  papillata  (Echinologica,  p.  52). 

The  internal  face  (fig.  225)  shows  a  very  narrow  central  canal.  Lineae  emi¬ 
nentes  not  strongly  pronounced,  surrounding  a  slightly  concave  dental  slide,  and 
ending  in  a  very  faint  styloid  process.  Above  this  the  dental  sulcus  continues, 
bounded  by  a  slight  ridge,  which  ends  in  the  angle  of  the  supra-alveolar  process. 

Jeruzsälemhegy  (c). 

A  fragment  from  the  adoral  end  of  a  left  maxilla.  Raiblian. 

This  is  probably  of  the  same  species  as  b ,  from  which  it  differs  in  the  thicker 
symphysis,  0‘4  mm.  wide. 


Jeruzsälemhegy  (d). 

(Plate  IX.  figs.  226—228.) 

A  right  maxilla.  Raiblian. 

Interpyramidal  joint-face  (fig.  226)  6'3  mm.  long,  greatest  width  at  aboral 
end  3'6  mm.  Aboral  margin  slopes  inwards  and  downwards  (as  usual  in  Cidaridae). 
The  transverse  ridges  have  a  slightly  greater  downward  slope  with  a  simple  curve, 
convex  downwards;  6  or  7  to  1  mm.  Fossa  arcualis  wide,  being  1'7  mm.  at  base  of 
supra-alveolar  process,  which  is  2'3  mm.  high. 
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Outer  surface  (fig.  227)  narrow  (not  so  much  as  b),  convex.  Length  8'3  mm.; 
greatest  width,  just  belovv  fovea  arcualis,  2’8  mm.  External  outer  margin  thickened, 
especially  towards  the  ends.  Admedian  outer  plane  smooth,  about  09  mm.  wide. 
Fovea  magna  externa  narrow,  more  deeply  excavate  than  in  b,  and  without  the 
convexity  obvious  in  that  specimen  ;  the  sulci  consequently  are  not  so  well  defined. 
The  upper  end  of  the  outer  admedian  plane  is  cut  off  obliquely  by  the  boundary  of 
the  supra-alveolar  process,  which  forms  a  slight  re-entrant  angle. 

Symphysial  face  very  narrow,  broadening  below  to  0‘5  mm.  at  the  widest 
point.  Length  of  symphysis  7‘7  mm.,  the  full  height  of  the  hemi-pyramid  being 
8'3  mm.  The  union  therefore  is  through  0‘92  of  the  whole  length. 

The  internal  face  (fig.  228)  shows  a  rather  wide  central  canal,  coming  to  an 
end  where  the  symphysis  widens.  Lineae  eminentes  strongly  pronounced.  The 
dental  slide  appears  to  be  marked  in  its  lower  half  by  three  slight  furrows.  As 
these  die  out  above,  it  appears  convex  rather  than  concave.  Styloid  process  rounded 
but  clear.  Above  it  the  sulcus  and  ridge,  as  seen  in  b,  are  not  clearly  defined. 

The  differences  observable  in  almost  every  detail  show  that  this  cannot  belong 
to  the  same  species  as  b. 

yeruzsdlemhegy  (e). 

A  left  maxilla  with  adoral  end  broken  off.  Raiblian. 

Interpyramidal  joint-face  narrow  (?),  but,  being  broken  and  worn  on  the 
oesophageal  border,  its  greatest  width  cannot  be  given.  For  the  same  reason  the 
slope  of  the  aboral  margin  cannot  be  distinguished.  The  transverse  ridges  slope  rather 
sharply  downwards  and  inwards,  with  a  slight  curve,  convex  downwards,  in  their 
outer  half;  6  ot*  7  to  l'Omm.  Fossa  arcualis  apparently  somewhat  weathered ;  at 
least  1‘2  mm.  wide  at  base  of  supra-alveolar  process,  which  is  2'7  mm.  high. 

Outer  surface  resembles  that  of  d,  but  is  not  quite  so  convex,  and  external 
margin  not  quite  so  thick. 

Symphysial  face  very  narrow,  broadening  below. 

Internal  face  as  in  d,  except  that  the  dental  slide  appears  simply  concave 
below,  not  furrowed. 

Probably  this  specimen  belongs  to  the  same  species,  though  not  to  the  same 
individual,  as  d. 


Vesrjp  rem-Jn  tas  Ry.,  Cutting  I.  (a) 

(Plate  IX,  figs.  229—231.) 

A  left  maxilla,  from  bed  e.  Raiblian. 

Interpyramidal  joint-face  (fig  229)  7-2  mm.  high,  3'3  wide  at  widest  part, 
where,  however,  it  appears  to  have  lost  the  oesophageal  margin.  The  aboral  margin, 
which  for  the  same  reason  is  incomplete,  seems  to  have  sloped  downwards  and 
outwards.  The  transverse  ridges  are  too  much  worn  for  description.  The  fossa 
arcualis  seems  to  have  been  narrow,  while  the  supra-alveolar  process  rises 
2‘7  mm.  above  it. 

The  outer  surface  (fig.  230)  is  narrow,  with  slight  convexity.  Length  9'6  mm. ; 
greatest  width  2'5  mm.  External  margin  sharp.  The  admedian  outer  plane  is  smooth 
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and  attains  a  width  of  1'2  mm.  in  its  upper  third,  but  becomes  thinner  near  the  lower 
end  of  the  fovea  magna  externa,  which  is  narrow  and  deeply  indented.  The  upper 
end  of  the  admedian  plane  is  obliquely  cut  off  by  the  boundary  of  the  supra¬ 
alveolar  process,  which  is  slightly  concave. 

The  symphysial  face  appears  to  have  been  narrow,  widening  below.  Its  length 
is  9’0  mm.,  i.  e.  0'93  of  the  whole  length,  which,  however,  is  probably  not  quite 
complete. 

The  internal  face  is  too  much  wora  for  description,  but  the  lineae  eminentes 
can  never  have  been  very  prominent. 


Veszprem-Jutas  Ry .,  Cutting  I.  (b) 

(Plate  IX,  figs.  232—234.) 

A  right  alveolus  from  bed  e.  Raiblian. 

Interpyramidal  joint-face  narrow,  (fig.  232)  but  margins  are  broken.  Slope  of  aboral 
margin  uncertain.  Transverse  ridges  at  right  angles  to  the  long  axis  of  the  joint-face, 
and  almost  straight,  with  a  very  faint  S  curve,  bending  downwards  externally  and 
upwards  internally ;  6  go  to  l'O  mm. 

Outer  surface  (fig.  233)  narrow,  with  fairly  well  marked  convexity.  Too  imper- 
fect  for  accurate  measurement.  External  margin  thick.  Admedian  outer  plane  smooth, 
narrower  below.  Fovea  magna  deeply  excavate. 

Symphysial  face  035  mm.  wide,  tapering  slightly  below. 

Internal  face  (fig.  234):  narrow  central  canal.  Well  marked  lineae  eminentes. 
Dental  slide  concave,  the  concavity  being  mainly  in  its  outer  half.  Styloid  process 
apparently  continued  as  a  ridge  up  the  supra-alveolar  process. 

On  the  whole  this  specimen  appears  to  belong  to  the  same  species  as  Jeru- 
zsälemhegy  b. 

Veszp rem-Jn tas  Ry.,  Cutting  I.  (c,  d,  e). 

(Plate  IX,  figs.  235—237) 

Three  maxillae,  all  of  the  same  form.  Raiblian. 

(c)  A  large  right  one  (figs.  235 — 237). 

(d)  A  medium  sized  left  one. 

(e)  A  small  right  one,  obscured  by  tenacious  matrix. 

The  following  description  is  based  upon  c  and  d ,  the  measurements  being 
from  c. 

Interpyramidal  joint-face  (fig.  235)  moderately  wide.  Length  10  mm. ;  actual  width 
4'3  mm.,  but  since  the  oesophageal  border  is  broken,  it  was  probably  a  little  more, 
perhaps  about  5'0  mm.  The  face  is  irregularly  curved,  rising  towards  the  adoral 
end  of  the  maxilla,  which  projects  beyond  the  joint-face.  The  adoral  margin  slopes 
inwards  and  downwards.  The  transverse  ridges  slope  more  strongly  in  the  same 
direction  and  have  also  a  curve  with  downward  convexity ;  they  are  very  faint, 
especially  in  the  aboral  third  of  the  joint-face.  About  öVa  go  to  1  mm.  The  fossa 
arcualis  is  moderately  wide,  2'5  mm.  at  the  base  of  the  supra-alveolar  process, 
which  is  3'9  mm.  high. 
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The  outer  surface  (fig.  236)  is  almost  flat  along  the  admedian  plane,  but  convex  along 
the  external  border.  Thus  it  has,  like  the  interpyramidal  joint-face,  an  irregulär 
tvvisted  appearance.  Length  1 4'  1  mm.,  greatest  width  4‘4  mm.  External  margin  rather 
broken,  apparently  rather  sharp  in  its  middle  region,  but  thickening  slightly  above 
and  considerably  below,  where  it  merges  in  a  flattened  area  continuous  with  the 
admedian  plane  and  bending  round  on  to  the  interpyramidal  face.  The  admedian  outer 
plane  is  smooth,  not  clearly  deflned,  but  about  T4  mm.  wide.  It  slopes  gently 
into  the  fovea  magna  externa,  which  is  not  deeply  excavate.  The  fovea  is  not 
very  narrow  below ;  above  it  is  divided  by  a  slight  median  convexity  into  two  sulci 
(as  in  Jeruzsälemhegy  b).  At  the  upper  end  the  floor  of  the  fovea  merges  into  the 
admedian  plane,  and  the  two  are  truncated  by  the  slightly  sloping  boundary  of  the 
supra-alveolar  process. 

The  symphysial  face  is  about  0'4  mm.  wide,  broadening  to  0'95  mm.  below, 
where  it  joins  the  dental  slide.  Its  length  is  13'3  mm.  or  0’94  of  the  whole  length. 

Internal  face  (fig.  237):  central  canal  wide,  but  stops  where  the  symphysial  face 
expands.  Of  the  lineae  eminentes,  that  adjoining  the  canal  is  the  more  pronounced. 
The  dental  slide  is  markedly  concave.  The  styloid  process,  though  distinct,  is 
continued  upwards  as  a  ridge  in  line  with  the  admedian  border  of  the  slide,  thus 
cutting  obliquely  across  the  dental  sulcus.  The  sulcus  is  bounded  by  an  elevation 
or  terrace,  running  up  in  the  direction  of  the  highest  point  of  the  supra-alveolar 
process. 

Obviously  these  alveoli  belong  to  quite  a  different  species  from  those  represented 
by  the  other  specimens. 


Ves&prem,  Giricses  Domb.  (a  &  b). 

(Plate  IX,  figs.  238—240) 

Two  distal  portions  of  pyramids,  the  maxillae  being  still  United.  Of  these  b  is 
the  more  complete,  since  in  a  most  of  the  ala  of  the  left  maxilla  is  broken  away; 
but  a  (figs.  238 — 240)  is  in  other  respects  better  preserved.  Muschelkalk,  Lower 
stratified  Limestone. 

Interpyramidal  joint-face  (figs.  238 — 240)  rather  narrow,  5'5  mm.  high;  L8  mm. 
or  more  wide.  Aboral  margin  slopes  very  slightly  inwards  and  downwards.  Trans- 
verse  ridges  have  a  general  direction  parallel  to  the  margin,  with  a  faint  S  curve, 
directed  downwards  externally  and  upwards  internally.  They  are  8  or  9  to  1  mm. 
The  fossa  arcualis  is  not  very  distinct,  and  the  supra-alveolar  process  not  well 
preserved. 

The  outer  surface  (fig.  239)  is  very  slightly  convex.  Length  6’2  mm.;  but  this  is 
not  complete.  Greatest  width  (of  hemi-pyramid)  1*6  mm.  External  margin  thick.  Ad¬ 
median  outer  plane  smooth,  about  0'4  mm.  wide ;  but  it  rounds  gently  into  the 
fovea  externa  magna,  which  seems  to  taper  oft'  to  a  point  below. 

Symphysial  face  not  seen,  probably  extends  almost  the  full  length  of  the 
pyramid. 

Internal  face  not  seen.  The  inner  aspect  is  shown  in  fig.  240. 
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Cserhdt  (Leitnerhof)  (a  &  b). 

(Plate  IX.,  figs.  241  —  244.) 


Tvvo  rotulae.  Cassian. 

a  is  the  smaller  and  better  preserved.  (Figs.  241,  242). 

b,  which  is  about  tvvice  as  large  as  a,  has  lost  one  end.  (Figs.  243,  244). 

a  is  3'8  mm.  long,  F8  at  widest  part.  Its  under  surface  (fig.  241)  appears  simpler 
than  that  of  Cidaris  papillata  as  figured  by  Loven  (Echinologica  1892,  flg.  44),  especially 
as  it  is  not  easy  to  distinguish  the  interior  and  exterior  foveae.  There  is,  however, 
an  obvious  eminence  about  the  middle  of  each  side,  doubtless  for  the  attachment 
of  the  musculi  rotulae  exteriores.  There  is  a  distinct  median  ridge.  The  upper 
surface  (fig.  243)  is  gently  rounded. 

b  is  broken  at  the  exterior  or  condylar  end.  It  is  6'8  mm.  long  and  2‘9  mm. 
at  its  widest  part.  The  under  surface  (fig.  243),  though  devoid  of  the  median  ridge  seen  in 
a,  appears  to  show  both  the  foveae,  although  the  exterior  one  is  rendered  indistinct 
by  the  above-mentioned  fracture.  It  also  shows  an  eminence  for  the  musculi  rotulae 
exteriores.  The  rotula  is  somewhat  curved  in  the  direction  of  its  length,  the  conca- 
vity  of  the  curve  being  uppermost.  The  upper  surface  (fig.  244)  is  rounded,  and  the 
excavation  for  the  inner  end  of  the  compass  is  more  marked  than  in  a. 

Obviously  a  and  b  are  of  distinct  species. 


The  Radioles. 

T erminology.  —  The  terms  employed  are  shown  by  the  annexed  diagrams. 


Rachis  Vane 


Text-fig.  11.  Diagrams  showing  terminology  of  Primary  Radioles. 


The  term  r  a  d  i  o  1  u  s  (Anglice  :  radiole)  was  proposed  by  Desor,  and  its  English  use 
has  been  sanctioned  by  P.  Martin  Duncan,  W.  P.  Sladen,  and  J.  W.  Gregory.  Shaft  is 
the  equivalent  of  the  French  tige,  and  the  German  Stiel  oder  Körper.  The  shaft  is  sometimes 
divisible  into  handle  and  blade,  sometimes  into  rachis  and  vanes.  C  o  1 1  e  r  e  1 1  e 
equals  the  German  Stachelhals.  Annulus  corresponds  to  the  French  anneau,  the  German 
King.  Base  is  called  by  French  writers  bouton  ou  tete,  by  German  writers  Stachelkopf. 
Acetabulum  was  used  by  Sladen  in  Eastman’s  translation  of  Zittel’s  Grundzüge 
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Most  English  writers  have  used  condyle,  which  properly  indicates  a  convexly  rounded  articular 
surface,  and  is  therefore  quite  inapplicable.  The  French  and  German  equivalents  are  facette 
articulaire  and  Gelenkfläche. 

Variation  and  Specific  characters  in  the  Radioles.  —  Some 
of  the  radioles  from  these  Triassic  beds  are  so  distinct  in  form  or  Ornament  that  there 
is  no  great  barm  in  assigning  them  to  distinct  species.  Otbers,  however,  seetn  to 
bave  so  wide  a  ränge  of  Variation  that  there  has  been  constant  disagreement  as  to 
the  limits  of  the  species.  Koechlin-Schlumberger  (1855)  has  probably  gone  furthest 
in  reducing  the  number  of  species  erected  by  previous  authors,  and  if  it  were 
possible  to  follow  his  lead  without  question,  the  work  of  determination  would  be 
greatly  simplified.  But  there  is  much  common  sense  in  Broili’s  position  (1904) 
that,  since  the  various  forms  have  been  described,  and  can  readily  be  recognised 
in  most  cases,  therefore  it  is  as  well  to  denote  them  by  the  names  generally  adopted. 
A  more  rational  basis,  however,  is  desirable,  and  as  a  help  towards  its  attainment 
it  will  be  well  to  consider  the  kinds  of  Variation  that  are  to  be  expected  in  these 
radioles. 

Limiting  the  discussion  to  primary  radioles,  one  notices  in  an  individual  echinoid 
that  there  is  not  merely  slight  Variation  between  radioles  of  the  same  rank,  but  a 
definite  gradation  of  form  according  to  the  position  of  the  radiole  on  the  test.  In  some 
of  the  Cidaridae,  notably  Goniocidaris  clypeata  Doed.,  this  is  conspicuous,  and 
there  can  be  no  doubt  of  its  occurence  in  many  of  these  Triassic  echinoids.  The 
abundant  material  of  Anaulocidaris  testudo  has  permitted  the  reconstruction  of  the 
entire  series  of  radioles,  thus  confirming  opinions  previously  expressed  concerning 
the  rare  specimens  of  A.  Buchi.  In  other  Triassic  species  the  Variation  appears  to 
have  been  of  the  same  character,  which  is  in  the  main  as  follows.  The  radioles 
of  the  adoral  surface  are  relatively  small,  and  in  shape  approach  a  simple  and 
probably  primitive  type.  They  may  be  cylindrical,  slightly  club-shaped,  or  slightly 
spatulate.  Doederlein  has  also  renrarked  on  their  deficiency  of  Ornament.  Probably 
it  would  nearly  always  be  impossible  to  distinguish  between  allied  species  by  means 
of  their  adoral  radioles.  The  radioles  on  the  periphery  are  relatively  elongate  and 
distinctly  bilateral,  having  the  adoral  surface  difi'erent  from  the  adapical  and  usually 
with  less  pronounced  Ornament ;  the  radiole  is  frequently  bent  downwards,  so  that 
the  acetabulum,  besides  being  widened  transversely,  is  not  at  right  angles  to  the 
axis  of  the  shaft.  The  downward  bending  permits  one  to  describe  the  adoral  surface 
as  «inner«,  and  the  adapical  surface  as  «outer».  These  peripheral  or  ambital  radioles 
appear  to  be  the  ones  that  show  most  clearly  the  characters  of  the  species.  In  the 
circumapical,  or  more  briefly  «apical»,  radioles  those  characters  are  slightly  obscured 
by  a  further  modification :  the  radiole  resumes  a  position  at  right  angles  to  the 
test,  and  becomes  relatively  shorter ;  frequently  it  expands  distally,  sometimes  so 
much  as  to  assume  a  mushroom  shape,  and  may  develop  pronounced  pustules  or 
spinules.  Whereas  the  ambital  radioles  are  probably  used  in  locomotion  or  for 
anchoring  the  animal,  these  exp>anded  apical  radioles  probably  serve  as  a  protection 
to  the  whole  animal  and  especially  to  the  organs  of  the  apical  System.  Remarkable 
examples  of  their  modification  are  known  from  recent  seas,  such,  for  instance,  as 
those  figured  by  Doederlein  (Japanischen  Seeigel,  pls.  VI,  VII),  but  that  distinguished 
authority  now  proves  incorrect  in  his  Statement  (op.  cit.  p.  34)  that  these  broadened 
ends  first  occur  in  the  Chalk,  for  scarcely  less  remarkable  are  some  of  the  Triassic 
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radioles,  vvhether  from  St.  Cassian  or  Bakony.  Here  also  are  to  be  seen  flattened 
spinules  and  collar-like  expansions  similar  to,  if  not  so  pronounced  as,  those  which, 
according  to  Doederlein,  are  found  only  in  recent  species.  In  extreme  cases  it  is 
difficult,  perhaps  impossible,  to  distinguish  between  the  apical  radioles  of  allied 
species,  vvhile,  on  the  other  hand,  the  difference  between  an  actinal  and  an  apical 
radiole  is  so  great  that,  in  the  case  of  isolated  fossils,  prolonged  study  of  a  large 
series  of  specimens  is  needed  before  one  can  recognise  that  they  belong  to  the 
same  species. 

Another  kind  of  Variation  is  due  to  age.  The  peculiarities  of  the  classes  of 
radioles  just  described  are  far  less  marked  in  youth,  and  the  radioles  of  allied 
species  are  then  not  so  distinct.  Transverse  sections  sometimes  enable  one  to  trace 
in  a  single  radiole  the  gradual  assumption  of  the  adult  features. 

The  Triassic  echinoids  doubtless  displayed  those  differences  between  individuals 
vvith  which  zoologists  are  familiär  in  their  living  descendants.  The  limits  of  such 
Variation  within  a  given  species  can  only  be  determined  by  a  large  series  of  measure- 
ments  of  radioles  similar  in  position  on  the  test  and  in  age.  Such  evidence  is  not 
afforded  by  the  material  at  our  disposal,  and  in  any  estimate  the  chances  of  error 
are  numerous. 

Finally,  in  a  comparison  of  radioles  from  various  localities,  it  is  necessary  to 
enquire  if  they  present  such  consistent  differences  as  might  be  due  to  a  change  of 
environment  acting  on  the  whole  assemblage  at  any  one  place.  Here  it  is  hard  to 
distinguish  the  respective  influences  of  place  and  time :  contemporaneous  faunas 
may  exist  under  very  different  conditions,  and  may  diverge  into  local  races  or 
species  ;  or  similar  difference  may  be  produced  in  the  same  area  by  the  change 
of  conditions,  resulting  in  mutations  or  fresh  species.  VVhether  the  variant  forms 
represent  races  or  mutations  must  be  decided  upon  further  evidence  of  a  nature 
familiär  to  geologists.  Whether  any  particular  variant  is  to  be  regarded  as  an 
independent  species,  or  merely  as  a  local  race  or  a  mutation,  is  a  question  that 
can  only  be  answered  in  an  arbitrary  manner  according  to  the  personal  opinions 
of  the  describer,  at  least  until  zoologists  are  more  agreed  as  to  the  amount  of 
divergence  that  should  constitute  a  specific  distinction.  There  is  however  a  simpler 
question,  namely:  Should  these  variants  receive  independent  names  ?  For  the  same 
reasons  as  have  already  been  expressed  concerning  crinoid  columnals,  I  advocate 
the  giving  of  distinct  names  in  all  cases  where  a  distinct  and  constant  difference 
can  be  detected  and  formulated.  The  describer  may  think  himself  able  to  distinguish 
individuals  from  different  localities,  and  may  have  the  firmest  conviction  that  those 
individuals  represent  distinct  species  or  subspecies ;  but  until  he  is  able  to  formulate 
the  differences  in  such  a  way  that  his  colleagues  can  share  or,  at  least,  understand 
his  conviction,  he  has  not  acquired  the  right  to  bürden  them  with  a  new  name. 
Consider,  for  instance,  the  radioles  from  St.  Cassian,  from  the  Seiser  Alp,  and  from 
Bakony.  In  some  cases  one  can  say  that  the  same  species  appears  in  all  three 
localities ;  but  in  other  cases,  though  there  is  a  resemblance,  yet  there  are  also 
constant  differences,  which  may  be  minute  but  which  can  be  expressed  in  words. 
Anaulocidaris  testudo,  for  example,  might  be  referred  by  many  systematists  to 
A.  Bucht ;  but  differences,  capable  of  description  and  measurement,  have  induced 
me  to  denote  the  former  by  an  independent  name.  Here,  however,  an  objection 
may  be  raised.  Let  it  be  assumed,  for  the  sake  of  argument,  that  a  few  specimens 
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of  A.  testudo  are  absolutely  indistinguishable  from  a  few  of  A.  Buchi.  This,  say 
the  objectors,  is  enough  to  show  the  invalidity  of  A.  testudo.  I  do  not  agree.  A  better 
method  is  to  compare  the  whole  assemblage  of  A.  testudo  with  that  of  A.  Buchi. 
Setting  aside  the  facts,  above  alluded  to,  that  young  radioles,  or  radioles  from  the 
actinal  surface,  may  be  similar  in  distinct  species,  it  is  admitted  that  the  limits  of 
Variation  in  one  species  may  encroach  on  the  limits  of  another  species.  But  tvvo 
circles  are  not  identical  because  their  circumferences  cut  one  another.  If  the  var- 
iations  of  A.  testudo  and  A.  Buchi  be  represented  graphically,  the  curves  of  the 
tvvo  species  will  be  distinct.  So  it  is  with  other  species.  Such  assemblages  indicate 
differences  of  time  or  environment,  and  to  call  them  by  the  same  name  is  to  predicate 
an  identity  that  does  not  exist. 

A  similar  argument  applies  to  assemblages  occurring  at  the  same  time  and 
place,  but  generally  distinct  in  form.  Cidaris  alata  and  C.  dorsata,  as  they  occur  at 
St.  Cassian,  are  excellent  instances.  Normal  examples  are  perfectly  distinct,  and  yet 
there  occur  radioles  about  which  no  tvvo  authors  are  agreed.  But  if  a  large  number 
of  radioles  be  compared,  it  is  seen  that  such  intermediate  forms  are  comparatively 
rare,  and  that  the  graphic  representation  of  the  whole  material  results  in  a  markedly 
double  curve. 

The  consideration  of  all  these  modes  of  Variation  therefore  justifies  the  retention 
of  many  of  the  old  divisions  and  names,  not  merely  on  the  ground  of  practical 
convenience,  but  because  the  concepts  actually  are  distinct.  Where  I  have  merged 
two  of  the  old  species,  it  has  been  because  examination  of  the  material,  and 
especially  of  the  type-specimens,  has  failed  to  reveal  characters  capable  of  verbal 
or  numerical  expression. 

It  has  been  the  custom  to  refer  nearly  all  Triassic  radioles  to  Cidaris.  Now 
that  the  genus  Cidaris  has  been  split  up,  this  course  is  inadmissible.  Whatever 
Cidaris  s.  str.  may  be  —  a  question  not  yet  satisfactorily  settled  by  zoologists  — 
it  certainly  is  not  known  to  occur  in  the  Trias.  Further  than  this,  many  of  the 
radioles  do  not  even  appear  to  belong  to  Cidaridae.  Except  in  the  case  of  Anaul- 
ocidaris,  there  are  no  good  grounds  for  referring  any  particular  radiole  from  Bakony 
to  one  genus  more  than  another.  It  therefore  seems  safest  to  use  the  word  Radiolus 
in  place  of  any  accepted  generic  name,  just  as,  in  the  case  of  columnals,  one  is 
occasionally  driven  to  the  non-committal  word  Entrochus.  In  referring  to  species 
previously  described,  one  may  of  course  use,  without  prejudice,  the  name  under 
which  each  is  best  known. 
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1879.  Anaulocidaris  K.  A.  Zittel,  Handb.  d.  Palaeont.,  Palaeozool.,  I,  p.  486. 

The  genotype  is  A.  Buchi  (Münst.),  concerning  which  the  literature  is  as  follows  : 

1829.  Cidarites  Buchii  Münster  in  Goldfuss,  Petref.  German.  I,  p.  121,  pl.  XL,  f.  5  a,  b. 

1884.  »  »  Münster,  Neues  Jahrb.  f.  Min.,  1834,  p.  2  and  p  8. 

1841.  Cidaris  B2ichii  Münster,  Beitr.  z.  Petrefactenk.  IV,  p.  43,  pl.  III,  f.  11. 

1841.  »  remifera  Münster,  op.  cit.  p.  43,  pl.  III,  f.  12. 

1852.  »  Buchii  Münst.,  F.  A.  Quenstedt,  Handb.  d.  Petrefactenk.,  p.  579,  pl.  XLIX,  f.  10. 

1855.  »  »  Münst.,  E.  Desor,  Synops.  Ech.  foss.,  p.  20,  pl.  II,  f.  8. 

1855.  »  remifera  Münst.,?  —  C.  Buchii  var.,  E.  Desor,  op.  cit.  p.  20,  pl.  II,  f.  11. 

1865.  »  Buchii  Münst.,  G.  C.  Laube,  Denkschr.  Akad.  Wiss.  Wien,  Math.-Naturw.  CI.  XXIV, 

Abth.  2,  p.  288,  pl.  X,  f.  2  (includes  C.  remifera ,  as  is  the  case  in  all  subsequent  authors). 
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1875.  Cidaris  Buchii  Münst.,  F.  A.  Quenstedt,  Petrefactenk.  Deutschlands,  III,  p.  200,  pl.  LXV1II, 
f.  99. 

1879.  Anaulocidaris  Buchii  (Münst.),  K.  A.  Zittel,  Handb.  d.  Palaeont.,  Palaeozool.,  I,  p.  486,  f.  344. 
1884.  Cidaris  Buchi  Münst.,  K.  A.  Zittel,  Verh.  geol.  Reichsanst.  Wien,  1884,  p.  149. 

1884.  »  »  Münst.,  K.  A.  Zittel,  Neues  Jahrb.  f.  Min.,  1884,  II,  p.  132. 

1884.  »  ;>  Münst.,  E.  W.  Benecke,  tom.  cit.,  pp.  132 — 134,  ff.  1,  2. 

1886.  »  »  Münst.,  L.  Doederlein,  Neues  Jahrb.  f.  Min.,  1886,  I,  pp.  192  —  194. 

1889.  »  Buchii  Münst.,  S.  v.  Wöhrmann,  Jahrb.  geol.  Reichsanst.  Wien,  XXXIX,  p.  194, 

pl.  V,  f.  15. 

1900.  Cidaris  Buchii  Münst.,  E.  Hesse,  Neues  Jahrb.  f.  Min.,  Beil.  ßd.  XIII,  p.  230. 

1900.  »  Buchi  Münst.,  K.  A.  v.  Zittel,  Sitz.-Ber.  Akad.  München,  1899)  p.  350. 

1900.  Anaulocidaris  Buchi  (Münst.),  J.  Lambert,  Bull.  Soc.  Sei.  Yonne,  LIII,  p.  39  and  p.  44. 

1900.  Cidaris  Buchi  Münst.,  F.  Broili,  Centralbl.  f.  Min.,  1900,  p.  369. 

1904.  »  »  Münst.,  F.  Broili,  Palaeontographica,  L,  p.  156,  pl.  XVII,  ff.  45 — 48. 

Diagnosis  of  the  genus.  —  See  p.  94. 

The  history  of  the  genus  may  be  briefly  related. 

Under  the  names  Cidaris  (seu  Cidarites )  Buchii  and  C.  reinifera,  Münster 
(1829,  1834,  1841)  described  and  flgured  radioles  of  the  respective  shapes  here 
designated  «spatuliform»  and  «remiform»,  both  from  the  Cassian  beds.  The  type- 
specimen  of  C.  reinifera  (Pl.  X,  figs.  248,  249)  and  the  heautotype  of  C.  Buchi 
(Pl.  X,  figs.  246,  247)  are  preserved  in  the  Palaeontological  Museum  at  Munich, 
vvhere  I  have  examined  them ;  their  outlines  are  given  in  text-figures  27  and  37 
(pp.  155  &  158).  The  holotype  of  C.  Buchi  is  no  longer  to  be  found. 

The  gradual  discovery  of  intermediate  shapes  led  Desor  (1855)  tentatively, 
and  Laube  (1865)  deünitely,  to  merge  the  two  forms  in  a  single  species  C.  Buchi, 
a  course  follovved  by  all  subsequent  authors.  In  1879  Zittel  described  and  figured 
some  remains  which  he  regarded  as  unituberculate  interambulacrals,  probably  sup- 
porting  the  spatuliform  and  remiform  radioles  of  C.  Buchi.  The  hexagonal  or  irregulär 
outline  and  bevelled  margins  of  these  plates  led  Zittel  to  place  the  species  in  the 
Archaeocidaridae,  as  the  genotype  of  a  new  genus  Anaulocidaris,  the  name  being 
due  to  the  absence  of  a  scrobicule.  It  will  here  be  noticed  that  this  description 
agrees  closely  with  that  of  the  interambulacrals  from  Jeruzsälemhegy,  described  and 
referred  to  this  genus  on  p.  95.  There  is,  however,  an  important  diflerence  between 
the  two  sets  of  structures.  Our  interambulacrals  have  each  an  obvious  mamelonate 
tubeicle,  whereas  the  fossils  figured  by  Zittel  would,  if  complete,  have  shown  an 
acetabular  cavity.  The  latter  are  in  fact  radioles  of  the  shape  here  called  «paleti- 
form»,  and  the  recognition  of  this  by  Zittel  (1884)  was  due  to  the  discovery  of 
intermediate  <trulliform»  radioles,  some  of  which  were  excellently  described  and 
figured  by  Benecke  (1884).  The  genus  Anaulocidaris  was  dropped,  since  mere 
modification  of  the  radioles  did  not  appear  sufficient  warrant  for  it;  and  so  it  has 
been  left  by  all  writers  of  importance  except  Lambert  (1900),  whose  retention  of  it 
in  the  Perischoechinoidea  is  probably  due  to  an  oversight.  The  discovery  of  the 
undoubted  interambulacrals  has  now  led  to  the  resuscitation  of  the  genus,  not, 
however,  as  an  Archaeocidarid,  but  as  a  Cidarid,  although,  oddly  enough,  some  of 
the  peculiar  characters  of  these  plates  did  at  first  suggest  a  closer  relationship  to 
Archaeocidaridae. 

The  list  of  references  to  Anaulocidaris  Buchi  given  above,  is  not  intended  as 
a  synonymy.  Though  the  radioles  from  the  Cassian  beds  all  belong  to  the  same 
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species,  it  is  doubtful  whether  one  should  not  distinguish  those  from  the  Pachy- 
cardia  tuff  of  the  Seiser  Alp  (Zittel,  1900,  Broili,  1900,  1904);  while  those  from 
the  Cardita  beds  of  Raiblian  age  (Wöhrmann,  1889)  are  not  C.  Buchi,  but  are 
possibly  C.  testudo.  To  these  questions  we  shall  recur. 

Anaulocidaris  testudo  n.  sp. 

(Interambulacrals,  PI.  VII,  figs.  164 — 187.  Radioles,  PI.  X,  figs.  256 — 272.) 

D  i  a  g  n  o  s  i  s.  —  An  Anaulocidaris  with  relatively  thin  radioles  :  Radioli 
remiformes  slightly  curved  downwards  and  not  concave  on  inner  face  (length  not 
known  to  reach  20  mm.) ;  Radioli  spatuliformes  with  handle  bent  at  an  angle  to 
the  blade,  concavity  of  inner  face  rarely  exceeding  0  25  of  thickness  of  blade,  no 
distinct  ridges  (length  not  known  to  exceed  18'3  mm.);  Radioli  trulliformes  with 
width  usually  exceeding  twice  the  length,  ridges  from  handle  to  distal  angles  slight 
or  absent,  outline  of  blade  six-sided  with  sinuous  distal  margin  and  distinctly  bev- 
elled  proximal  margin,  striae  passing  on  to  outer  face  cross  one  another  at  right 
angles ;  Radioli  paletiformes  with  straight  sides,  bevelled  on  outer  face,  which  is 
flat,  thin  blades,  ridges  of  inner  face  faint  or  absent. 

Material.  —  The  interambulacrals  are  mentioned  on  p.  95. 

The  radioles  number  473,  distributed  according  to  their  forms  and  their 


localities  as  follows  : 

Remi- 

form 

Spatuli¬ 

form 

Trulli- 

form 

Paleti- 

form 

Totais 

Jeruzsälemhegy . 

58 

57 

100 

23 

238 

Veszprem-Jutas  Ry.,  Cuttirig  I  .  .  .  . 

31 

64 

85 

18 

198 

»  »  »  »  »  bed  e . 

9 

6 

5 

1 

21 

»  IV,  beds  a-b 

1 

3 

8 

1 

13 

»  »  Quarry  near  Cutting  1 

0 

1 

1 

1 

3 

Totais.  .  . 

99 

131 

199 

44 

473 

From  among  these  specimens  it  is  convenient  to  select  as  holotype  one 
of  the  spatuliform  radioles,  comparable  with  the  holotype  of  Ci  dar  it  es  Bmki  Münst., 
and  to  take  this  from  the  locality  in  which  the  species  is  most  abundant,  namely 
Jeruzsälemhegy.  As  conforming  with  these  conditions  1  hx  on  the  original  of  PI.  X. 
figs  262 — 264. 

Description  of  the  Radioles.  —  Our  knowledge  of  Anaulocidaris  has 
grown  up  piece-meal,  and  no  complete  account  of  the  radioles  of  the  genotype  has 
ever  been  published.  The  total  number  of  specimens  of  A.  Buchi  preserved  in  the 
Museums  of  Munich,  Vienna,  Tübingen,  and  London,  which,  with  the  exception  of 
some  at  'Strassburg,  include  all  the  specimens  hitherto  mentioned  in  scientific 
literature,  does  not  come  near  the  number  of  specimens  of  A.  testudo  from  either 
of  the  chief  Bakony  localities.  Consequently  it  seems  advisable  to  base  on  this 
abundant  material  a  detailed  description  of  the  radioles  of  A.  testudo.  Except  in 
those  minor  characters  which  will  subsequently  be  indicated,  this  description  will 
apply  also  to  A.  Buchi ,  and  will  enable  us  to  reconstitute  the  whole  aspect  of  this 
remarkable  genus. 

The  following  description  is  based  on  the  specimens  from  Jeruzsälemhegy, 
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vvhich  are  the  more  numerous,  and,  on  the  whole,  better  preserved.  ßut  what  is 
said  applies  equally  to  the  rest. 

Although  a  large  number  of  radioles  collected  at  random  presents  a  continuous 
series  of  varying  forms,  uniting  without  a  break  the  vastly  different  extremes  of 
the  series,  still  there  are  four  main  shapes  into  vvhich  the  radioles  can  easily  be 
sorted.  These  are,  beginning  with  the  adoral  radioles,  which  are  the  least  modified, 
and  passing  upwards : 

1.  Radioli  rem  i  form  es,  corresponding  to  the  Cidaris  remifera  of  Münster, 
narrovv,  slightly  curved,  with  the  handle  in  the  same  curve  as  the  blade. 

2.  Radioli  spatuliformes,  corresponding  to  the  Cidaris  Buchi  of  Münster; 
the  blade  is  subcircular  and  forms  an  obtuse  angle  with  the  handle. 

3.  Radioli  trulliformes,  corresponding  to  the  shape  hgured  by  Benecke 
(1884),  trowel-shaped,  the  blade  hexagonal,  wider  than  long,  forms  an  angle  of 
60° — 70°  with  the  handle,  which  is  marginal. 

4.  Radioli  paletiformes,  corresponding  to  the  supposed  Anaulocidaris 
interambulacrals  of  Zittel  (1879),  shaped  like  a  plasterer’s  palette,  blade  hexagonal 
or  pentagonal,  not  much  or  not  at  all  wider  than  long,  nearly  or  quite  at  right 
angles  to  the  handle,  which  is  removed  from  the  m argin  and  may  even  attain  a 
subcentral  position. 

These  forms,  as  manifested  in  A.  testudo,  will  now  be  more  minutely  described. 

1 .  Radioli  remiformes. 

(PI  X,  figs.  256—261.) 

From  among  the  58  specimens  of  this  form  found  at  Jeruzsälemhegy,  7  are 
selected  for  measurement  (in  millimetres). 


a 

b 

c 

e 

/ 

s 

h 

Length  ...... 

12-5 

13-9 

157 

197  ? 

17'8 

17’0? 

17-3 

Greatest  width  .... 
Distance  of  greatest  width 

3-5 

7'5 

6'5 

8-5 

10-5 

8‘8 

10-5 

from  distal  end  . 

3‘4 

5-5 

67 

8'3 

87 

7'3 

7'8 

Thickness  at  same  level  . 

1-3 

175 

1*3 

2-0 

27 

2'0 

1-8 

Greatest  thickness. 
Distance  of  same  from 

1*5 

27 

D3 

2‘4 

2-3 

2'3 

2'25 

distal  end . 

6'2 

87 

67 

1 1  '5 

127 

1L4 

1 1'3 

Least  width  at  collerette 

1  ‘45 

2'0 

— 

— 

— 

— 

— 

Thickness  at  same  place 

IT 

L4 

i  B 

— 

— • 

— 

■ — 

Width  at  annulus  . 

2-1 

2-0 

1  '8 

— 

3-0 

— 

2'8 

Thickness  at  annulus 
Distance  of  annulus  from 

X'7 

17 

17 

— 

27 

— 

2'0 

acetabulum  .... 

L3 

D2 

— 

— 

— 

— 

— 

Width  at  acetabulum 

075 

0-8 

— 

— 

— 

— 

— 

Thickness  at  acetabulum 

0-5 

07 

— 

— . 

— 

_ 

_ 
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ln  comparing  these  measurements  of  thickness  with  those  in  the  spatuliform 
and  trulliform  radioles,  it  should  be  remembered  that  in  the  remiform  radioles  the 
greatest  thickness  is  theoretically  in  the  sagittal  plane,  whereas  in  the  others  there 
is  sometimes  a  median  concavity  making  the  radiole  thinner  in  this  plane  than  on 
either  side  of  it. 

Specimen  a  is  the  smallest  and  specimen  f  about  the  largest  of  the  complete 
radioles  that  fall  within  the  deflnition  of  «remiform»  given  above.  Specimens  a  and 
b  are  represented  on  Plate  X.  (figs.  256 — 261),  specimens  e — h  in  the  accompanying 
outline  figures.  It  is  easily  seen  from  both  measurements  and  figures  that,  whereas 
the  thickness  increases  approximately  in  proportion  to  the  length,  the  width  increases 
much  more  rapidly.  Thus  if  length  be  100,  then  in  a  thickness  is  12  and  width 
28,  while  in  f  thickness  is  12'9  and  width  59.  In  this  respect  there  is  a  gradual 
transition  to  the  spatuliform  radioles. 

Returning  to  a,  however,  we  note  that  it  differs  very  little  from  the  secondary 
radioles  of  most  Cidarids  or  from  the  adoral  radioles  of  many.  These  radioles 
are  always  those  in  which  the  peculiar  characters  of  the  species  are  least  manifest, 
and  are  therefore,  one  supposes,  the  nearest  to  the  primitive  ancestral  form.  At 
the  same  time  they  must  themselves  be  modified  in  consequence  of  their  position. 
Thus  this  radiole,  in  addition  to  being  compressed,  has  its  axis  slightly  curved,  so 
that  one  of  the  tlattened  sides  is  convex  and  the  other  is  concave.  The  former, 
as  will  be  seen,  is  the  adapical  or  outer  face;  the  latter  is  the  adoral  or  inner. 
The  terms  right  and  left  will  be  used  as  coinciding  with  the  right  and  left  of  the 
observer,  when  the  radiole  has  its  outer  face  upwards  and  its  base  towards  the 
observer.  This  radiole  is  not  quite  bilaterally  symmetrical,  but  is  a  trille  longer  on 
the  left  so  that  the  distal  margin  slopes  up  towards  that  side;  the  plane  of  greatest 
thickness  also  appears  to  lie  a  little  to  the  left  of  the  sagittal  plane.  This  asymmetry, 
however,  does  not  appear  to  be  a  constant  character  of  the  more  adoral  remiform 
radioles. 

The  downward  curvature  of  the  radiole  was  associated  with  a  downward 
bending  at  its  attachment,  and  this  has  produced  its  effects  on  the  structure  of  the 
base.  Thus  the  collar,  as  it  passes  from  the  outer  to  the  inner  surface,  slopes  in 
a  distal  direction,  and  so  presumably  remained  parallel  to  the  surface  of  the  test. 
Again,  the  acetabulum  is  not  merely  transversely  elliptical,  but  its  rim  is  excavate 
on  both  the  adoral  and  adapical  margins;  on  the  adoral  margin  the  rim  appears 
thrown  into  a  slight  fold,  as  though  it  had  been  pushed  back;  on  the  adapical 
margin  are  traces  of  a  similar  fold,  but  the  excavation  of  the  rim  passes  through 
the  fold  to  the  groove  limiting  it;  thus  the  outline  of  the  acetabulum  approaches  a 
triangle.  In  the  description  of  the  interambulacral  plates  referred  to  this  species,  it 
has  been  explained  that  the  articular  surface  of  the  mamelon  slopes  adorally.  ln 
so  far  as  this  slope  affects  the  whole  structure  and  keeps  pace  with  the  downward 
bending  of  the  radiole,  it  is  not  easy  to  see  why  the  acetabulum  should  assume  a 
triangulär  shape.  But  if  the  depression  of  the  radiole  were  more  pronounced  than 
the  slope  of  the  tubercle,  the  central  ligament  would  press  against  the  upper  edge 
of  the  acetabulum  and  would  prevent  the  accretion  of  stereom  at  that  point.  In 
larger  remiform  radioles  the  fold  on  the  edges  of  the  acetabulum  appears  as  a 
swollen  ring. 

The  whole  surface  of  the  radiole  tends  to  be  longitudinally  striate.  On  the 
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shaft,  hovvever,  this  Ornament  can  scarcely  be  distinguished,  except  in  so  far  as  thc 
minute  structure  of  the  stereom  appears  under  favourable  lighting;  it  is  doubtful  if 
it  ever  was  more  conspicuous  in  this  specimen.  On  the  base  below  the  annulus 
it  is  slightly  more  visible.  On  the  collerette  it  exists  as  distinct  though  fine  striae, 
about  12  of  which  go  to  1  mm. 

The  collerette  extends  3  mm.  beyond  the  annulus,  and  is  bounded  by  a  faint 
but  definite  ridge,  beyond  which  is  a  very  slight  contraction  of  the  body  of  the 
radiole.  In  addition  to  the  change  of  Ornament  at  this  line,  some  specimens  show 
a  change  of  colour  (much  more  marked  in  A.  Bucht)  probably  due  to  the  greater 
density  of  the  base.  Many  shafts  are  broken  off  just  here,  while  others  are  crushed 
just  beyond  the  collerette  ridge.  This  indicates  the  less  solidity  of  the  shaft,  which 
may  have  contained  actual  cavities.  In  this  connection  it  is  to  be  noted  that  the 
extreme  distal  margin  of  this  radiole  thickens  slightly,  to  about  0.5  mm.,  and  is 
marked  right  along  the  distal  border  by  a  distinct  though  shallow  groove,  which 
is  also  visible  in  other  specimens  of  about  this  size  and  shape. 

Specimen  b  differs  from  a  chiefiy  in  being  more  curved.  If  the  radiole  be 
laid,  with  its  inner  face  downwards,  on  a  flat  surface,  the  summit  of  the  convex 
curve  is  at  a  height  of  2.5  mm.  above  that  surface.  This  is  at  the  thickest  part 
of  the  shaft,  so  that  the  concave  curve  of  the  other  face  is  far  less,  and  is  at 
0.4  mm.  above  the  fiat  surface.  This  radiole  is  a  little  longer  and  wider  on  the 
left,  but  the  asymmetry  is  not  so  marked  as  in  a. 

The  slope  of  the  annulus  is  as  in  a.  The  rim  of  the  acetabulum  is  slightly 
swollen,  then  comes  a  slight  swelling  between  the  rim  and  the  annulus,  then  a 
rising  up  to  the  annulus.  The  whole  of  the  base  to  the  distal  edge  of  the  collerette 
is  of  a  darker  brown  than  the  shaft;  on  the  inner  face  a  wide  crack  follows  the 
rim  of  the  collerette.  There  is  no  distal  groove. 

Striation  can  be  detected  on  the  collerette,  but  elsewhere  is  only  visible  at 
the  distal  border  of  the  adoral  face;  here  are  well-marked  striae,  or  sulci,  about  6 
to  TO  mm.,  but  not  quite  equal  in  width.  The  adapical  surface  at  this  end  shows 
traces  of  small  pustules.  Both  these  types  of  Ornament  are  faintly  reminiscent  of 
the  radioles  known  as  Cidaris  alata  and  allied  forms.  They  are  to  be  seen  in 
some  of  the  other  remiform  radioles.  In  some  (e.  g.  d)  the  pustules  appear  as 
slight  elevations  between  the  striae,  which  latter  gradually  increase  in  size  and 
length  nearer  the  distal  margin. 

Specimen  c,  which  is  thinner  than  the  others.  partly  because  it  is  crushed, 
shows  the  striation  very  plainly  over  the  whole  adapical  face  and  the  distal  half 
of  the  adoral  face,  but  less  plainly,  in  its  proximal  half.  No  collerette  can  be 
distinguished,  but  the  striae  Start  at  the  annulus  and  increase  in  width  and  intensity 
towards  the  widest  part  of  the  radiole,  thence  decreasing  in  width  towards  the 
distal  margin,  where  they  are  10  to  TO  mm.  At  the  distal  border  of  the  adapical 
face  the  ridges  show  slight  irregularities,  which,  however,  are  not  so  definite  as  to 
form  pustules.  In  the  absence  of  a  collerette,  the  crushing  extends  right  up  to 
the  annulus. 

The  measurements  and  outlines  of  specimens  e,  f,  g,  and  h,  show  the  forms 
and  sizes  of  the  larger  remiform  radioles.  The  considerable  Variation  in  the  develop¬ 
ment  of  the  collerette  is  again  exemplified  by  the  fact  that  in  two  radioles  of  nearly 
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equal  length  the  height  of  the  collerette  above  the  annulus  is  2'3  mm.  in  f,  and 
from  1’5  to  1  '9  mm.  in  h. 

In  a  strongly  striated  shaft  (i)  about  the  size  of  h,  the  number  of  striae  to 
l'O  mm.  is  8  on  the  adapical  face  and  about  6  at  the  distal  end  of  the  adoral  face. 


2.  Radioli  spatuliformes. 
(Pl.  X,  figs.  262-264.) 


From  among  the  57  specimens  of  this  form  found  at  Jeruzsälemhegy,  19, 
lettered  a  s,  are  selected  for  measurement  and  outline  drawings.  All  these  draw- 
ings  represent  the  outer  or  adapical  face. 
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Text-fig.  14.  i 
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In  this  series  we  trace  a  gradual  reduction  of  length  resulting  in  a  relative 
increase  of  vvidth.  The  absolute  increase  in  width  is  not  so  marked.  In  correlation 
vvith  this,  the  line  of  greatest  width  moves  absolutely  nearer  to  the  base,  but  at 
the  same  time  is  nearer  the  distal  margin.  The  handle  of  the  radiole  no  longer 
makes  a  gentle  curve  with  the  blade,  but  is  bent  at  an  angle  to  it  in  the  region 
of  greatest  thickness,  which  angle  gradually  increases,  thus  diminishing  the  length 
of  the  radiole.  The  outline  of  the  blade,  from  being  somewhat  racquet-shaped, 
gradually  tends  to  a  roughly  hexagonal  shape,  wider  than  high,  with  the  distal 
margin  and  the  two  distal  sides  fairly  straight,  but  with  the  proximal  margin,  taken 
as  coinciding  with  the  line  of  greatest  thickness,  forming  a  curve,  convex  towards 
the  base  of  the  radiole,  and  merging  into  the  proximal  side  of  the  hexagon. 

The  blade  thins  gradually  to  its  free  periphery,  especially  in  the  distal  region; 
the  proximal  margins,  being  nearer  the  line  of  greatest  thickness,  are  not  so  sharp 
as  the  distal  ones.  The  outer  or  adapical  surface  of  the  blade  has  a  slight  convex 
curve.  The  inner  surface  of  the  blade  is  in  some  specimens  slightly  concave,  as 
may  be  seen  by  examining  the  measurements  of  thickness  in  the  line  of  greatest 
width.  The  concavity  is  only  about  O'l  or  02  mm.  (=V8  the  whole  thickness), 
very  rarely  more  and  usually  less.  In  the  wider  and  more  hexagonal  forms,  this 
concavity  of  the  inner  and  convexity  of  the  outer  surface  passes  into  a  new  feature, 
namely  a  slight  bevelling  of  the  proximal  sides  of  the  hexagon  on  the  outer  surface, 
combined  occasionally  with  a  very  slight  bending  of  those  edges  on  the  inner 
surface.  As  may  be  learned  more  easily  from  the  trulliform  radioles,  this  bevelling 
of  the  edges  indicates  that  the  blades  of  the  adjacent  adapical  radioles  overlap 
these  edges  by  their  distal  margins. 

The  collerette  is  often  indistinctly  separated  from  the  proximal  part  of  the 
shaft  (or  handle).  In  many  specimens  the  striation  is  not  clear  on  the  blade,  and, 
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even  when  clear  there,  it  is  scarcely  to  be  detected  on  the  handle.  Whereas  in 
the  remiform  radioles  and  in  the  narrower  spatuliformes  the  striae  of  the  blade 

appear  to  converge  to  the  handle,  and  to  be  continuous  throughout,  in  the  wider 

spatuliformes  the  striae  on  the  wings  of  the  blade  are  cut  off  at  the  margins  and 
not  continued  on  the  handle.  The  number  of  striae  to  TO  mm.  is  6  on  the  outer 
face  of  specimen  j,  and  the  same  at  the  proximal  end  of  the  outer  face  in  specimen 
k.  In  the  distal  region  of  the  latter,  the  striae  become  mere  granules.  In  m  the 
striae  on  the  collerette  are  distinct;  those  in  the  proximal  region  of  the  shaft  are 
less  distinct. 

The  annulus  is  distinct,  and  is  curved  distalwards  in  the  median  line  on  both 
inner  and  outer  surfaces,  but  more  so  on  the  former,  as  indicated  by  the  detailed 
measurements.  The  rim  round  the  acetabulum  is  also  well  marked  as  a  rule. 

Except  for  the  very  slight  concavity  occasionally  seen  on  the  inner  surface 
of  the  blade,  there  is  no  sign  of  ridges  passing  from  the  handle  to  the  distal  angles 

of  the  blade,  such  as  characterise  the  similar  form  in  A.  Buchi. 

Although  the  handle,  as  stated,  forms  an  angle  with  the  blade,  the  ridge  at 
the  apex  of  the  angle  is  not  raised.  In  other  words  there  is  no  depression  in  the 
handle  on  the  proximal  side  of  the  angle-ridge  (PI.  X,  fig.  264).  Jt  is  this  feature 
that  may  be  taken  to  separate  the  spatuliform  from  the  trulliform  radioles.  Another 
distinctive  character  is  that  in  the  spatuliformes  the  distal  margin  is  not  excavate 
as  it  is  in  the  trulliformes.  Of  course  there  are  specimens  that  cannot  easily  be 
assigned  to  one  more  than  the  other,  but  they  are  rare. 

3.  R  a  d  i  o  1  i  trulliformes. 

(PI.  X,  figs.  265—269.) 

From  among  the  100  specimens  of  this  form  found  at  Jeruzsälemhegy,  19 
lettered  a — s  are  selected  for  measurement  (in  millimetres)  and  outline  drawings. 
But  in  Order  that  these  measurements  may  be  intelligible,  it  is  convenient  first  to 
give  the  description  of  a  single  well-developed  radiole,  lettered  f.  The  intermediate 
stages,  as  represented  by  a-c,  lead  one  to  regard  this  as  modified  from  the 
spatuliform  type  by  the  greater  bending  of  the  handle  towards  the  inner  surface 
of  the  blade,  resulting  in  the  sharp  delimitation  of  the  latter.  The  handle,  instead 
of  being  like  that  of  an  oar  or  a  racquet,  is  now  like  the  handle  of  a  bricklayer’s 
trowel,  in  that  it  springs  from  the  back  of  the  blade  at  a  sharp  angle,  while  the 
base  proper  again  bends  round  so  as  to  become  more  nearly  parallel  to  the  plane 
of  the  blade.  At  the  same  time  the  blade  assumes  a  curved  hexagonal  outline  and 
increases  in  width.  These  changes  are  gradual,  but  the  clearly  marked  forms,  such 
as  f,  are  far  more  numerous  than  the  intermediate  ones.  The  description  of  f  will 
now  be  given  in  detail  (PI.  X,  figs.  265,  266). 

The  shaft  is  here  clearly  divided  into  blade  and  handle,  the  latter  being 
continuous  with  the  base  proper,  which  comprises  collerette,  annulus,  and  acetabulum. 
The  blade  is  differentiated  by  a  clearly  defined  margin  into  an  inner  and  an  outer 
face.  These  correspond  in  the  main  to  the  inner  and  outer  faces  of  the  remiform 
and  spatuliform  radioles,  but  are  not  strictly  homologous  therewith,  since  the  outer 
face  no  longer  passes  down  on  to  the  handle,  which  is  entirely  transferred  to  the 
inner  face.  On  the  other  hand,  while  the  two  faces  of  the  handle  can  still  be 
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distinguished  as  adapical  and  adoral,  those  terms  are  no  longer  applicable  to  the 
tvvo  faces  of  the  blade. 

For  descriptive  purposes  the  distal  margin  of  the  blade  may  be  termed  North. 
Then,  whether  one  be  looking  at  the  inner  or  outer  face,  the  five  other  sides  of 
the  hexagon  may  be  termed  NE.,  SE.,  S.,  SW.,  and  NW.,  respectively. 

The  outline  of  the  blade  forms  a  hexagon  with  curved  sides,  having  an 
extreme  width  of  20'4  mm.,  and  a  N — S  diameter  in  the  median  line  (i.  e.  length) 
of  9T  mm.  The  S.  side  measures  1 3*5  mm.  from  angle  to  angle;  it  is  convexly 
curved  with  a  very  slight  reentrant  curve  towards  the  middle  line  of  the  handle. 
This  line  is  not  in  the  sagittal  plane  of  the  blade,  but  about  0“25  mm.  nearer  to 
the  SSE.  angle  of  the  outer  face. 


From  outer  side.  From  inner  side. 

Text-fig.  17.  Anaulocidaris  tesiudo,  trulliform  radiole  f. 

The  N.  side  from  angle  to  angle  measures  12’3  mm.;  it  has  a  concave  curve 
corresponding  to  the  convexity  of  the  S.  side,  but  more  pronounced,  and  with  a 
median  elevation  corresponding  to  the  depression  in  the  latter.  Viewed  from  the 
outer  face,  the  NE.  and  NW.  sides  are  convexly  curved,  the  NE.  measuring  about 
5‘  1  mm.,  the  NW.  about  5'6  mm.;  the  SE.  and  SW.  sides  are  concave,  but  the 
curve  is  less  than  in  the  NE.  and  NW.  sides;  the  SE.  side  measures  about  5'3  mm., 
the  SW.  side  about  5'8  mm.  Corresponding  with  the  greater  length  of  the  western 
sides,  the  line  joining  the  NNW.  and  SSW.  angles  (9'1  mm.)  is  greater  than  that 
joining  the  NNE.  and  SSE.  angles  (8'5  mm.).  The  asymmetry  then  consists  in 
the  slightly  greater  extent  of  the  left  side  (W.  as  seen  from  the  outer  face).  There 
does  not,  however,  appear  to  be  any  difference  in  thickness,  since  the  thickness 
measured  along  the  lines  joining  NNE.  to  SSE.,  and  NNW.  to  SSW.  is  1'6  mm. 
for  both  sides.  These  lines  of  measurement  are  hereinafter  designated  as  * — y  (see 
text-fig.  19a). 

The  outer  face  is  slightly  convex,  with  the  following  modiflcatios:  1.  a  slight 
sinking  towards  the  distal  margin  in  the  space  between  the  NNE.  and  NNW. 
angles;  in  other  words  the  surface  is  most  elevated  along  lines  joining  the  middle 
of  the  S.  side  to  those  angles,  and  these  elevations,  scarcely  perceptible  to  the  eye, 
represent  the  ridges  of  A.  Buchi;  2.  a  well-marked  bevel  along  the  SW.  and  SE. 
sides,  with  a  maximum  width  of  0'9  mm.  in  the  plane  of  the  blade,  and  of  1‘5  mm. 
in  the  plane  of  the  bevel;  3.  a  slighter  bevel,  at  a  sharper  angle,  along  the  S. 
margin ;  this  thins  out  as  it  approaches  the  central  depression. 

The  inner  face  N.  of  the  handle  is  gently  concave,  but  the  concavity  is  less 
regulär  than  the  convexity  of  the  outer  face.  The  main  modiflcations  are:  1.  a  well- 
marked  bevel  on  the  distal  margin  between  the  NNW.  and  NNE.  angles;  this 
follows  the  curve  of  that  margin  to  some  extent,  but  is  narrower  in  the  median 
line,  where  its  width  is  l'O  mm.  in  the  plane  of  the  blade,  and  l-35  mm.  in  the 
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plane  of  the  bevel;  2.  a  less  clearly  marked  bevel  on  the  NE.  and  NW.  sides, 
most  marked  towards  the  NNE.  and  NNW.  angles;  3.  a  rising  up  to  form  the 
handle,  steeply  on  the  north  side,  but  gradually  on  the  E.  and  W.  sides  of  it,  thus 
forming  a  couple  of  broad  ridges  that  pass  towards  the  E.  and  W.  corners;  4.  on 
the  S.  side  of  the  ridges,  the  surface  slopes  gently  down  to  the  margin,  but  immed- 
iately  S.  of  the  handle  the  slope  is  almost  vertieal  to  the  blade  and  is  slightly 
hollowed  in  a  transverse  sense  thus  producing  two  broad  ridges  running  from  the 
handle  towards  the  SSW.  and  SSE.  corners.  The  four  ridges  that  run  from  the 
handle  to  the  E.  and  W.  and  SSE.  and  SSW.  corners  must  be  distinguished  from 
the  two  ridges  that  in  A.  Buchi  run  to  the  NNE.  and  NNW.  corners.  The  former 
are  homologous  with  the  sides  of  the  handle  as  seen  in  the  spatuliform  radioles; 
the  latter,  as  we  shall  see  later,  have  a  different  origin. 

The  base  in  this  specimen  is  clearly  distinguished  from  the  cream-coloured 
shaft  by  a  brown  tint.  The  curves  of  the  handle  are  continued  over  the  collerette, 
which,  however,  is  marked  off  from  the  handle  by  a  sudden,  clean-cut,  but  very 
slight  descrease  of  diameter,  the  width  being  3‘6  mm.  and  the  thickness  2'4  mm. 
Further,  the  striae  on  the  collerette,  though  very  fine,  are  more  distinct.  The 
collerette  is  not  so  easily  distinguished  from  the  annulus,  but  its  height  may  be 
estimated  as  0'6  mm.  on  the  adapical  side  and  0'4  mm.  on  the  adoral.  Thus  it  is 
very  short  in  proportion  to  the  width  of  the  base,  and  its  distal  magin  is  not  quite 
parallel  to  the  annulus.  The  course  of  this  margin  and  of  the  annulus  will  be 
better  understood  after  the  acetabulum  has  been  described. 

The  acetabulum  is  a  hollow  of  transversely  subelliptical  outline,  the  ellipse 
being  slightly  flattened  on  the  north  or  adoral  side.  The  acetabular  ritn  is  well- 
marked  and  separated  by  a  slight  groove  from  the  rest  of  the  base.  The  external 
measurements  of  this  rim  are:  width  1'5  mm.;  thickness  1‘2  mm.  The  rim  does 
not  all  lie  in  one  plane,  but,  as  seen  from  the  proximal  end  of  the  radiole,  appears 
to  sink  on  the  N.  and  S.  and  to  rise  on  the  E.  and  W.  This  defiection  is  slight, 
and,  if  it  be  ignored  for  the  moment,  the  plane  of  the  acetabular  rim  may  be 
described  as  sloping  southwards  at  an  angle  of  about  45°  to  the  general  plane  of 
the  blade.  From  the  acetabular  rim  the  base  slopes,  with  a  convex  curve,  to  the 
annulus.  On  the  north  side,  however,  the  slope  is  steeper  than  on  the  south;  in 
other  words  the  base  is  flattened  on  the  north  side. 

The  annulus  is  a  rounded  ridge,  more  clearly  raised  on  the  side  of  the  ace- 
tabulum  than  on  that  of  the  collerette.  It  is  defiected  from  the  imaginary  plane  at 
45°  to  the  blade  in  the  same  way  as  the  acetabular  rim,  but  to  a  far  greater  extent. 
Thus  the  E.  and  W.  sides  rise  up  towards  the  proximal  end  of  the  radiole,  while 
the  N.  or  adapical  side  is  depressed  towards  the  blade.  The  shape  can  best  be 
compared  to  the  brim  of  a  feit  hat  turned  up  on  one  side  more  than  on  the  other. 

We  are  now  in  a  position  to  consider  the  complicated  Ornament  of  the  shaft. 
This  consists  of  fine  striae  and  the  ridges  between  them.  On  the  inner  face  these 
are  more  clearly  seen.  Starting  from  the  bottom  of  the  handle,  where  it  joins  the 
collerette,  they  radiate  to  all  the  sides.  Since  the  adapical  side  of  the  handle  is 
morphologically  part  of  the  outer,  and  primitively  adapical,  face  of  the  shaft,  one 
is  not  surprised  to  se  ethat  the  striae  which  go  to  the  S.  margin  pass  over  it  and 
then  radiate  from  that  margin  over  the  outer  face  to  the  N.,  NE.,  and  NW.  margins; 
those  at  the  sides  are  approximately  parallel  to  the  SE.  and  SW.  margins.  What 
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does  surprise  one  is  that  the  striae  which  radiate  from  the  handle  over  the  inner 
face  to  the  SE.  and  SW.  margins  do,  in  like  manner,  pass  over  those  margins, 
and  then  continue  over  their  bevels  on  the  outer  face  in  a  direction  parallel  to  the 
NE.  and  NW.  margins,  until  they  meet  the  striae  passing  from  the  S.  margin  to 
those  margins.  What  happens  next  is  not  clearly  shovvn  in  specimen  /,  for  there, 
as  in  most,  the  striae  are  not  distinct  except  near  the  margins.  From  a  few  other 
specimens,  in  various  States  of  preservation,  it  appears  that  the  striae  parallel  to 
the  NE.  and  NW.  margins  continue  across  the  radiating  striae;  or,  rather,  the 
structures  merge  in  a  regulär  manner  and  initiate  a  series  of  concentric  ridges 
parallel  to  the  NW.,  N.,  and  NE.  margins. 


Inner  face.  Outer  face. 

Text-fig.  18.  Anaulocidaris  testudo. 

Diagrams  of  trulliform  radiole,  to  show  direction  of  lines  of  Ornament.  The  lines  are  put  in  more 
closely  between  a,  b  and  c,  d,  and  the  same  lines  may  be  traced  from  the  inner  face,  over  the  edge 

to  the  outer  face. 

The  passage  of  striae  from  the  inner  to  the  outer  face  over  the  SE.  and  SW. 
margins,  as  well  as  over  the  S.  margin,  appears  to  indicate  that  all  those  tracts 
of  the  inner  face,  to  the  S.  of  lines  drawn  from  the  acetabulum  to  the  NNE.  and 
NNW.  corners,  are  morphologieally  part  of  the  outer  face.  The  broad  ridges  that 
were  described  above  as  passing  from  the  handle  to  the  E  and  W.  corners  may 
thus  be  the  obsolescent  remains  of  the  original  margin  of  the  remiform  radiole. 
But,  however  it  may  have  arisen,  this  passage  of  the  striae  has  produced  tvvo 
strongly  contrasted  patterns  on  the  two  faces  of  the  blade;  and,  since  the  striae 
arise  out  of  the  intimate  structure  of  the  stereom,  it  results  that  one  face  is  built 
on  a  different  plan  from  the  other.  This  is  not  perhaps  what  one  would  naturally 
expect  in  so  thin  a  blade,  but  it  is  rendered  possible  by  the  well-known  structure 
of  the  Cidaroid  radiole,  with  its  ostracum  or  epistereom.  In  these  blades  the 
mesostereom  is  very  thin,  or  even  absent,  towards  the  margins,  but  the  epistereom 
of  each  face  remains  distinct  from  that  of  the  other  face,  as  may  be  seen  in  some 
broken  specimens. 

Having  described  specimen  /  as  typical  of  the  trulliform  radioles,  we  may 
now  proceed  to  the  measurements  of  the  19  radioles  selected  to  show  the  gradual 
modification  within  the  limits  ot  this  form.  In  the  following  figures  the  outer  or 
adapical  face  is  shown  in  a,  b,  c ;  in  all  the  others  the  inner  face  only  is  represented. 

The  specimens  have  been  arranged  so  as  to  illustrate  the  continuous  series 
that  connects  the  radioli  spatuliformes  with  the  paletiformes.  The  feature  by  which 
one  is  chiefly  guided  is  the  gradual  bending  of  the  handle,  and  its  passage  from 
the  S.  margin  towards  the  centre  of  the  blade,  since  this  appears  to  be  the  feature 
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most  closely  correlated  with  the  position  of  the  radiole  on  the  test.  With  the 
specimens  so  arranged,  it  is  seen  that  the  blade  first  increases  in  width  and  in 
angularity  until  an  acme  of  relative  width  is  reached ;  then,  without  decrease  in 
angularity,  and  in  fact  with  increase  in  the  straightness  of  the  sides,  it  decreases 
in  relative  width,  and  this  decrease  is  more  rapid  at  the  S.  margin  and  less  at  the 
N.  margin,  with  the  result  that  the  SW.  and  SE.  sides  increase  in  relative  length. 
At  the  same  time  there  is  a  decrease  in  absolute  size. 


JE 
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Specimen  a  is  barely  distinct  from  the  spatuliformes ;  the  acetabulum  is  about 
at  right  angles  to  the  blade. 

In  b  the  distal  margin  is  irregulär  and  probably  was  broken  in  life. 
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Text-fig.  22. 
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Text-fig.  23.  C 
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It  is  very  difficult  to  draw  any  line  between  the  radioli  trulliformes  and  the 
paletiformes.  There  are  two  criteria  that  may  be  roughly  employed.  The  trulli¬ 
formes  may  include :  first,  all  specimens  in  vvhich  the  acetabulum  remains  visible 
vvhen  the  radiole  is  placed  on  a  horizontal  plane,  with  its  outer  face  uppermost, 
and  viewed  vertically  from  above ;  secondly,  all  specimens  in  which  the  width  of 
the  blade  (E. — W.)  is  more  than  tvvice  the  length  (N.  — S.).  These  two  characters, 
however,  are  not  strictly  correlated. 


4.  Radioli  paletiformes. 

(Pl.  X,  figs.  270—272.) 


From  among  the  23  specimens  of  this  form  found  at  Jeruzsälemhegy  and 
lettered  a — w,  13  are  selected  for  measurement  (in  millimetres)  and  outline  drawings. 
All  these  figures  shovv  the  inner  face  only. 
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Text-fig.  25. 


j 

Length  of  blade  in  median  line  8'5 
Greatest  width  of  blade  .  .  10'6 

Length  of  N.  side  ....  7'0 

Length  of  S.  side  .  37 

Thickness  at  the  centre  of 

the  blade . 0'7 

Greatest  thickness  along  the 

line  x — y .  l’O 

Width  at  annulus  .  .  .  .  2'1 
Thickness  at  annulus  .  .  .  L6 


6'4 
97 
5‘8 
3  3 

0-75 

LO 
1  '8 
L6 


5‘9 

81 

6‘0 

3’3 

l'O 

0'8 


o 


87 
9-2 
6  "5 
1  '25 

LI 

175 

L9 

L85 


Text-fig.  26. 
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In  these  five  the  annulus  is  not  preserved  well  enough  for  measurement.  With 
the  elimination  of  the  S.  side  the  measurement  * — y  can  no  longer  be  given. 


Of  the  23  specimens,  15  have  6  sides,  7  have  5  sides,  and  one  is  just  on 
the  turn.  The  six-sided  blades  broadly  resemble  the  trulliformes,  but  show  an 
approaeh  to  the  five-sided  outline.  They  present  the  following  combination  of  char- 
acters  :  the  S.  side  is  shorter  than  the  N.  side ;  the  handle  is  removed  from  the  margin 
of  the  blade,  and  is  set  either  at  right  angles  to  the  blade  or  so  nearly  at  right 
angles  that  it  cannot  be  seen  from  above  when  the  radiole  is  laid  on  a  horizontal 
plane  with  the  outer  face  uppermost ;  thus  the  handle  does  not  enter  into  the 
measurement  of  the  greatest  length  of  the  radiole,  as  it  does  in  the  trulliformes, 
and  the  distance  from  the  acetabulum  to  the  distal  margin  is  actually  less  than  the 
length  of  the  blade. 

The  change  from  the  six-sided  to  the  five-sided  outline  is  due  to  the  shortening 
and  final  disappearance  of  the  S.  side.  The  handle,  which  gradually  moves  nearer 
the  centre,  thus  comes  to  lie  about  the  middle  of  the  line  joining  the  SW.  and  SE. 
angles.  It  is  not  easy  to  Orient  all  the  five-sided  blades,  but  in  most  cases  the  N., 
NE.,  and  NW.  sides  are  still  distinguished  by  the  bevel  on  the  inner  face,  while 
there  are  still  traces  of  the  bevel  on  the  outer  surface  of  the  SW.  and  SE.  sides. 
The  handle  and  base  afford  little  help  in  orienting,  since  the  handle  becomes  more 
concentrated  and  therefore  more  cylindrical,  while  the  base,  perhaps  owing  to  the 
greater  relative  length  and  slenderness  of  the  handle,  is  frequently  broken  off. 
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Having,  however,  oriented  the  blades  according  to  the  bevels,  we  see  that  they 
are  much  less  symmetrica!  than  in  the  other  forms.  Even  in  the  six-sided  blades 
of  this  form  the  handle  is  often  conspicuously  shifted  to'one  side ;  in  most  of  the 
specimens  preserved  that  side  happens  to  be  the  W.  as  seen  from  the  under 
surface,  but  this  I  regard  as  accidental.  ln  the  five-sided  forms,  owing  to  the 
absence  of  the  S.  side,  this  shifting  of  the  handle  is  correlated  vvith  a  shortening 
of  the  SW.  side  when  the  handle  is  moved  towards  the  W.  and  of  the  SE.  side 
vvhen  it  is  moved  towards  the  E.  In  these  specimens  the  shifting  appears  to  be 
indifferently  to  the  E.  or  W. 

The  inner  face  of  the  six-sided  blades  is  like  that  of  the  trulliformes,  except 
for  the  greater  narrowness  of  the  handle  and  the  flattening  of  the  surface  on  the 
S.  side  of  it.  In  the  five-sided  blades,  however,  the  concavity  between  the  handle 
and  the  NW.  and  NE.  corners  disappears,  and  the  surface  may  become  convex. 
The  outer  face,  which  is  convex  in  the  six-sided  blades,  becomes  flatter  in  the  five- 
sided  ones,  but  never  concave. 

The  striated  Ornament  is  not  visible  on  any  of  the  radioli  paletiformes. 


Comparison  of  A.  testudo  with  A.  Buchi. 

Before  discussing  the  relations  of  the  various  radioli  to  one  another  and  to 
the  fest,  it  will  be  as  well  to  consider  such  further  Information  as  can  be  obtained 
from  A.  Buchi.  A  good  deal  has  been  written  about  that  species,  but  no  connected 
account  of  all  the  forms  of  radiole  has  ever  been  given,  nor  have  their  relations 
been  quite  correctly  understood.  Thanks  to  the  abundant  material  of  A.  testudo, 
it  is  now  possible  to  imagine  a  correspondingly  complete  series  of  radioles  for 
A.  Buchi,  and  to  place  the  various  specimens  scattered  through  several  museums  into 
their  places  in  that  series.  Since  most  of  the  specimens  are  incomplete,  outline 
figures  are  given,  sometimes  restored  in  a  dotted  line.  Lines  pointing  to  various 
regions  of  these  figures  indicate  the  exact  levels  at  which  certain  of  the  measurements 
were  taken.  All  measurements  are  given  in  millimetres. 


1 .  Radioli  remiformes. 


187 

22'5  (24-3  inMüNSTER’s 
g-ß  reconstruction) 
3'2 
2-4 


(Pl.  X,  figs.  248,  249.) 


The  specimens  examined  are  the  following : 
(MM)  In  the  Palaeontological  Museum,  Munich. 


1'5  thick 


1  '9  thick 


Actual  length  . 
Estimated  length  . 
Greatest  width  . 

Width  of  annulus. 
Thickness  of  annulus 


Text-fig.  27. 
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Original  of  AEtnster  (1841),  pl.  III,  f.  12.  The  holotype  of  Cidaris  remifera. 
The  specimen  is  slightly  crushed,  so  that  the  thickness  was  probably  greater  than 
the  actual  measurements.  The  appearance  of  a  median  depression  is  perhaps  not 
vvholly  due  to  crushing.  The  thickness  is  here  measured  between  the  flat  blades 
of  sliding  callipers,  and  the  median  depression  is  therefore  not  taken  into  account. 


Text-fig.  28. 


Actual  length . 14'0 

Greatest  width . 7'5 

Width  of  annulus . 2'8 

Thickness  of  annulus . 2'2 

Thickness  of  blade  over  all  ....  1‘3 

Thickness  in  median  line . 0'9 


A  smaller  and  less  complete  specimen  of  the  same  general  form  as  a.  Mün¬ 
ster  collection.  Paratype  of  C.  remifera.  Note  the  slight  median  depression, 
partly  due  to  crushing,  but  in  the  measurement  this  is  compensated  to  some  extent 
by  a  film  of  matrix. 

/'  '\  Actual  length  .  . 

«i  Estimated  length  . 

/  3’2  thick  over  all  Actual  width. 

i  3-0  thick  in  median  line  Estimated  width 

Width  of  annulus  . 

Thickness  of  annulus 

Text-fig.  29. 

Registered  «1894,  XIII,  294».  Labelied,  «Mittlere  Cassian  Sch.,  Piccol  Bach.” 
Is  nearer  to  spatuliform  than  a  or  b,  and  shows  the  median  depression  more  clearly. 

(RAW)  In  the  Geologische  Reichsanstalt,  Wien. 
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lO'O 

14'4 
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Text-fig.  30. 


Greatest  thickness . 2'3 

Actual  length . 10'6 

Actual  width . 8' 7 


Original  of  Laube  (1865)  pl.  X,  f.  2  e.  Apparently  the  base  of  a  large  remi- 
form  radiole. 


(HMW)  In  the  Hof  Museum,  Wien. 


Text-fig.  31. 
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Actual  length  .... 

.  .  17-0 

Estimated  length  .  .  . 

.  .  20'5 

Greatest  width  .... 

.  .  7‘5 

From  the  Stuores  Mergel,  St.  Cassian,  ex  Coli.  Klipstein. 
The  distal  end  is  deeply  furrowed. 
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Text-fig.  32. 


Greatest  thickness .... 

.  .  2-3 

Thickness  in  median  line  . 

.  .  2-2 

Actual  length . 

.  .  197 

Estimated  length  .... 

.  .  21  0 

Greatest  width . 

.  .  7-4 

Width  of  annulus  .... 

.  .  2-8 

Thickness  of  annulus  .  . 

.  .  2’4 

From  the  Stuores  Mergel,  St.  Cassian,  ex  Coli.  Klipstein. 


-  2‘8  thick 


Width  of  annulus  .  .  4'2 

Thickness  of  annulus  .  27 


Numbered  «D.  57».  St.  Cassian,  zone  of  Trachycevas  Aon. 


(BM)  In  the  British  Museum. 


from  base 

»  »  .  .  2‘3  thick 

»  »  .  .  3'3  » 

»  » 


Text-fig.  34. 


Width  of  annulus .  4‘6 

Thickness  of  annulus .  3'3 

Height  of  collerette  from  annulus  .  .  ca.  1'9 


Registered  E  9348.  From  St.  Cassian  Klipstein  Collection.  The  base  of 
a  massive  remiform  radiole,  similar  to  RAW,  a,  but  better  preserved.  This  radiole 
cannot  have  been  much  less  than  30  mm.  long. 


b) 


Text-fig.  35. 


Width  of  annulus . 3'9 

Thickness  of  annulus . 3'0 

Height  of  collerette  from  annulus  2-9 


Registered  E  9349.  From  St.  Cassian.  Klipstein  Collection.  Note  the  curve 
of  the  collerette. 


c) 


Text-fig.  36. 


Width  of  annulus . 4’0 

Thickness  of  annulus  ....  27 

Height  of  collerette  from  annulus  1‘8  to  2  6 


Registered  E  9350-  From  St.  Cassian.  Klipstein  Collection. 


These  specimens  are  so  few  and  so  incomplete  that  it  is  impossible  to  con- 
struct  any  curves.  A  comparison  of  the  outline  drawings  with  those  of  A.  testudo 
at  once  shovvs  the  larger  size  of  A  Buchi.  The  estimated  lengths  suggest  that 
the  ratio  is  about  3:2;  but  the  ratio  of  the  thickness  is  rather  greater,  that  is  to 
say  the  radiole  of  A.  Buchi  is  relatively  thicker  in  proportion  to  its  length  than  is 
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that  of  A.  testudo.  The  median  depression  seen  in  many  radioles  of  A.  Bucht  does 
not  exist  in  the  corresponding  radioles  of  A.  testudo  ;  it  foreshadows  the  ridges  Of 
the  spatuliform  and  trulliform  radioles. 


2.  R  a  d  i  o  I  i  spatuliform  es. 
(PL  X,  figs.  246,  247,  251,  252.) 


The  specimens  examined  are  the  following : 


(MM)  In  the  Palaeontological  Museum,  Munich. 


d) 


Inner  face 


Outer  face 
Text-fig.  37. 


Actual  length . 17‘9 

Estimated  length . 21 '9 

Actual  width . 22‘6 

Estimated  width  ...  .  .  26  6 

Thickness  of  blade  over  all  .  2'0 

»  '>  in  median  line  T6 

Width  of  annulus . 3‘5 

Thickness  of  annulus . 2'4 


Original  of  Münster  (1841),  pl  III,  f.  11.  Heautotype  of  Cidaris  Buchi. 
Münster’s  figure,  vvhich  represents  the  inner  face,  is  reversed,  but  Desor’s  copy  of 
it  is  turned  back  again.  This  face  shows  the  broad  ridges.  The  SW.  margin  of 
the  outer  face  is  raised,  and  this  feature  presumably  corresponds  to  the  «marginatis» 
and  «mit  einem  wulstigen  Saume  gerandet»  of  Münster’s  original  diagnosis  and 
description  (1829),  also  to  the  «ä  bord  saillant»  of  Desor  (1855). 

At  the  back  of  the  tablet  bearing  this  and  two  small  fragments  is  the  label 
in  Münster’s  handwriting  « Cidarit :  Buchii ,  S.  Cassian  nob.» 


e)  Actual  length . 8'8 

Actual  width . 8'0 

Width  of  annulus . 3‘75 

Text-fig.  38.  Thickness . 2'75 


This  fragment  is  on  the  tablet  with  MM,  d,  and  MM,  g,  and  being  the  left- 
hand  one  of  the  three  specimens  appears  to  be  that  designated  in  the  label  as 
«Original-Exemplar  —  a,  zu  Goldfuss  Petrefacta  Germaniae  I.  tb  40  fig.  5».  The 
substance  of  the  specimen  is  very  dark,  almost  black,  and  shows  no  signs  of  recent 
fracture.  It  does  not  agree  with  the  description  or  figure  of  the  holotype.  In  this 
specimen  the  base  is  short,  and  the  acetabulum  and  annulus  are  much  curved 
and  folded. 

No  specimen  corresponding  with  the  holotype  can  now  be  found. 


Echinoid  Radioles ,  Anaulocidavis. 
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(RAW)  In  the  Geologische  Reichsanstalt,  Wien. 


b) 


Text-fig.  39. 


Greatest  length . 21  '4 

Greatest  width . 18' 7 

Thickness  of  blade  over  all  .  .  2'1 

»  »  »  in  median  line  1'7 

Width  of  annulus . 4'3 

Thickness  of  annulus . 2'9 


Original  of  Laube  (1865),  pl.  X,  f.  2a.  The  ridges  are  well  marked,  and  there 
is  a  slight  thickening  of  the  margin. 


Actual  length . 20' 5 

Actual  width . 20' 6 

Thickness  across  ridge  (x — y).  .  3'1 

Thickness  in  median  line  .  .  2'1 

Width  of  annulus  ......  4' 6 

Thickness  of  annulus  ....  2  7 


Original  of  Laube  (1865),  pl.  X,  f.  2  d. 

/  s  Actual  length .  .  7'6 

d  t'5  thick  Greatest  width . 6'4 

Annulus  not  preserved. 

Text-fig.  41. 

Original  of  Laube  (1866),  pl.  X,  f.  2  c.  Probably  from  a  young  individual. 


(HMW)  In  the  Hof-Museum,  Wien. 


Actual  length . 1 7'6 

Actual  width . 14'9 

Thickness  across  ridge  (x—y) .  .  2'2 

Thickness  across  a— b  ....  2'4 

Thickness  in  median  line  .  .  2'1 

Width  of  annulus . 3'3 

Thickness  of  annulus.  ...  2'6 


Numbered  «D.  57».  St.  Cassian,  zone  of  Trachyceras  Aon. 


Greatest  length . 23' 1 

Greatest  width  .  16'9 

Thickness  across  ridge  (x — y)  .  .  2  0 

Thickness  of  blade  over  all  .  2' 2 

Thickness  in  median  line  .  .1*8 

Width  of  annulus . 3' 7 

Thickness  of  annulus . 2'5 


From  the  Stuores  Mergel,  St.  Cassian.  Slightly  asymmetrical  and  excavate  at 
the  distal  end. 
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f) 


g) 


Text-fig.  44. 


Text-fig.  45. 


Greatest  length . . 

.  13-1 

Greatest  width  ...... 

.  10-2 

Thickness  across  ridge  (x—y) . 

.  F2 

Thickness  of  blade  over  all 

.  F3 

Thickness  in  median  line  . 

.  Fl 

Width  of  annulus . 

.  2'8 

Thickness  of  annulus.  .  .  . 

.  2H 

;s  Mergel,  St.  Cassian,  ex  Coli. 

Klipsteii 

slightly  crushed. 

Greatest  length  ..... 

.  6-2 

Greatest  width . 

.  7-8 

Thickness  across  ridge  (x — y) . 

.  F2 

Thickness  of  blade  over  all 

.  1'5 

Thickness  in  median  line  .  . 

.  Fl 

Width  of  annulus . 

.  F4 

Thickness  of  annulus 

.  Fl 

Front  the  Stuores  Mergel,  St.  Cassian,  ex  Coli.  Klipstein. 


Text-fig.  46. 


Actual  length . 

.  14-1 

Actual  width  ...... 

.  17-8 

Thickness  across  ridge  (x — y) . 

.  3-0 

Thickness  of  blade  over  all 

.  3-2 

Thickness  in  median  line  .  . 

.  2-5 

Width  of  annulus . 

.  4-5 

Thickness  of  annulus  .  .  . 

.  3H 

Front  Heiligen-Kreuz,  Enneberg. 


j) 


Text-fig.  47. 


Actual  length .  7 ‘8 

Actual  width . 9  2 

Thickness  across  ridge  (x — y)  .  1‘6 

Thickness  of  blade  over  all  .  .  F8 

Thickness  in  median  line  .  .  .  1‘45 

Annulus  not  preserved. 


Front  Heiligen-Kreuz,  Enneberg.  The  outer  face  of  the  blade  is  longitud- 
inally  striated  in  the  proximal  region  only.  The  pits  between  the  striae  are  intens- 
ifled,  the  striae  seeming  to  anastomose ;  and  in  the  distal  region  the  anastomoses 
break  up  into  irregulär  granules  or  small  pustules. 


Echinoid  Radioles ,  Amiulocidaris. 
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(BM)  In  the  British  Museum. 


_ 27  0 

from 

acetabulum 

J _ 1 8*0 

i 

» 

2‘2  thick  over  all, 

1‘4  thick  in  median  line 

L.  9-0 

» 

» 

3‘3  »  »  » 

2-4  »  » 

-  4M 

» 

» 

2-5  »  »  » 

.  -restored  acetabulum 


Text-fig.  48. 


Registered  E  9351.  From  St.  Cassian,  Klipstein  Collection. 

Slightly  crushed  at  proximal  end ;  annulus  unknovvn. 

e) 

/  _ _ I\.  18‘0  from  acetabulum . 1‘4  thick  at  point 

V  9'0  >  »  2‘3  thick  over  all,  1'8  thick  in  median  line 

1  ’9  »  »  3’0  »  at  annulus ;  vvidth  4’  1 

- acetabulum.  Height  of  collerette  from  annulus  1‘4  to  l-6. 

Text-fig.  49. 

Registered  E  9352.  From  St.  Cassian,  Klipstein' Collection.  These  two  radioles 
are  scarcely  removed  from  remiform.  There  are  also  in  the  Klipstein  Collection 
three  radioles,  more  definitely  spatuliform,  labelled  Cidaris  Buchi  by  Klipstein 

(regd.  36524). 

Comparison  of  the  Cassian  radioli  spatuliformes  vvith  those  from  Bakony, 

shows  that,  although  there  are  a  few  quite  small  specimens,  still  most  of  those 
collected  are  much  larger.  No  radiole  from  Bakony  exceeds  18-3  mm.  in  length. 
MM,  d,  RAW,  b,  c,  HMW,  d,  e,  h,  BM,  d,  e,  vvere  all  well  over  20  mm.  long,  and 
BM,  d  was  probably  not  the  only  one  that  attained  27  mm.  Therefore,  as  with 
the  remiformes,  the  length  of  the  Cassian  spatuliformes  to  that  of  the  Bakony 
specimens  is  3:2.  The  ratio  of  thickness  to  length  is  about  the  same  in  the  two 
species.  The  essential  difference  lies  in  the  median  excavation,  giving  rise  to  lateral 
ridges,  in  A.  Buchi.  The  extent  of  this  can  be  gathered  by  comparing  the  thickness 
of  the  blade  over  all  with  the  thickness  in  the  median  line.  Thus  in  BM,  d,  at 
9  mm.  from  the  acetabulum  the  median  excavation  is  27’2  per  cent  of  the  total 
thickness  at  that  level ;  at  1 8  mm.  the  excavation  has  increased  to  36  3  per  cent. 
In  this  specimen  the  concavity  is  particularly  evident.  In  the  other  specimens  the 

maximum  excavation  is  26‘6  per  cent  (in  HMW,  g),  and  the  minimum  is  12‘5  per 

cent  (in  HMW,  d).  It  will  be  observed  that  the  excavation  is  quite  as  obvious  in 
small  radioles  as  in  large  ones.  The  ridges  are  manifest  on  the  inner  face,  and  the 
excavation  of  the  outer  face  is  very  slight  or  nonexistent.  We  have  already  seen 
that  many  spatuliform  radioles  of  A.  testudo  have  no  such  concavity,  and  that,  when 
present,  it  rarely  cxceeds  1 2*5  per  cent;  only  in  Jeruzsälemhegy g  does  it  amount 
to  as  much  as  25  per  cent,  and  this  is  quite  exceptional. 

Resultate  der  Wissenschaft!.  Erforschung  des  ßaiatonsees.  I.  Bd.  1.  T.  Pal.  Anh.  11 
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The  ridges  of  A.  Buchi,  though  visible  in  the  figures  of  Münster  (1841). 
Desor  (1855),  Laube  (1865),  Quenstedt  (1875),  and  Zittel  (1879).  were  not  men- 
tioned  by  any  of  those  authors.  They  were  hrst  alluded  to  in  the  description  of 
the  trulliform  radioles  by  Benecke  (1884). 


3.  R  a  d  i  o  1  i  trulliformes. 
(Pl.  X,  fig.  245.) 


The  specimens  examined  are  the  following  : 


f) 


(MM)  In  the  Palaeontological  Museum,  Munich. 


Text-fig.  50. 


Registered  1894,  XIII,  293.  From  «Stuores  Wiesen  bei  St. 
Cassian.  Mittl.  Cass.  Sch.»  This  radiole  is  almost  in  the  paletiform 
stage.  The  absence  of  characteristic  trulliform  radioles  from  ’ the 
Munich  collection  is  remarkable. 


See  Pl.  X. 
fig.  245. 


The  handle  and  a  small  portion  of  the  blade  of  what  may 
have  been  a  trulliform  radiole.  Its  chief  importance  lies  in  the  fact 
that  it  is  borne  on  the  same  tablet  as  the  heautotype  MM,  d.  Width 
of  annulus  2'7  mm.;  thickness  of  annulus  1'9  mm.;  height  of  colle- 
rette  0'6  mm.  to  l'l  mm.  Blade  crushed.  Along  the  edge  where  the 
outer  face  bends  sharply  from  the  slope  of  the  handle,  the  shiny 
epistereom  is  raised  in  a  denticulate  ridge.  From  St.  Cassian. 


(HMW)  In  the  Hof-Museum,  Wien. 


k) 


Text-fig.  51. 


Greatest  length . 14' 1 

Greatest  width . 24'8 

Thickness  across  ridge  (x — y) .  .  2'4 

Thickness  of  blade  over  all  .  .  2'6 

Thickness  in  median  line  .  .  .  1'8 

Width  of  annulus . 3'2 

Thickness  of  annulus . 2'2 


From  the  Stuores  Mergel,  St.  Cassian,  ex  Coli.  Klipstein. 


D 


Text-fig.  52. 


Greatest  length . 

.  14*2 

Greatest  width  ...... 

.  23'4 

Thickness  across  ridge  (x — y) . 

.  1'8 

Thickness  of  blade  over  all 

.  2'6 

Thickness  in  median  line  . 

.  1'5 

Width  of  annulus . 

.  3'6 

Thickness  of  annulus  .  .  . 

.  2  3 

From  the  Stuores  Mergel,  St.  Cassian,  ex  Coli.  Klipstein. 
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m)  Actual  length . 7*6 

_  Greatest  width . 1 1  '0 

m  Thickness  across  ridge  (x — y) .  .  2*0 

Thickness  of  blade  over  all  .  .  1'9 

Text-fig.  53.  Thickness  in  median  line  .  .  .  T2 

Annulus  not  preserved. 


Numbered  «D.  57».  St.  Cassian.  zone  of  Trachyceras  Aon.  The  small  size 
and  the  shape  show  that  this  is  almost  in  the  paletiform  stage. 


(BW)  In  the  British  Museum. 

f)  Length  c — / . 8'5 

Width  a—b . 13'0 

Thickness  along  x — y  ....  2*0 

a,  tx.  ,tr  Distance  d — f . 4*25 

jCvf  '""V  ‘  Thickness  over  all  at  d  .  .  .  2*3 

l  sA  J?.L _ e  Thickness  in  median  line  at  d  .  1*8 

'  Thickness  at  e . 3'5 

Text-fig.  54.  Width  of  collerette . 3T 

Thickness  of  collerette  .  .  .  .  1‘8 

Annulus  broken  off. 


Registered  E  9353.  St.  Cassian,  Klipstkin  Collection. 


g)  Length  c — / . 6*9 

Width  a—b . 11 -6 

j.  Thickness  along  x — y  .  .  .  .  L3 

de  Distance  d — f . 3'45 

_ f  Thickness  over  all  at  d  .  .  .  .  1‘7 

y  Thickness  in  median  line  at  d  .  1‘5 

Text-fig.  55.  Width  of  annulus . 2*1 

Thickness  of  annulus  ....  1*9 


Registered  E  9354.  St.  Cassian,  Klipstein  Collection. 


h)  Length  c — f . .  .  .11*0 

j.,  t  Width  a — b . 20*0 

c  Thickness  along  x — y  .  .  1*6 

\/y%  \~'d  Distance  & — f . 5*5 

:  %f  Thickness  over  all  at  d  .  .  .  .  2*1 

■y  ~  Thickness  in  median  line  at  d  .  1*6 
Text-fig.  56.  Width  of  annulus  .  .  .  .  ^  .  3*2 

Thickness  of  annulus  ....  2*5 


Registered  E  9355.  St.  Cassian,  Klipstein  Collection. 

It  is  in  the  Radioli  trulliformes  that  the  distinctness  of  the  two  species  is 
most  manifest. 

As  usual  A.  Buchi  attains  a  greater  size.  In  it  the  ratio  of  width  to  length 
has  only  once  been  found  as  high  as  181:100,  namely  in  whereas  in 
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.4.  testudo  it  exceeds  200:  100  in  nearly  all  the  specimens  and  in  k  and  r  reaches 
234  and  246:100  respectively,  or  256:100  if  the  blade  alone  be  considered. 

ln  the  remiform  and  spatuliform  radioles,  the  blade  appeared  relatively  thicker 
in  A.  Buchi,  but  it  was  not  found  possible  to  prove  this  by  measurement.  ln  the 
trulliform  radioles  more  exact  comparison  is  possible  and  proves  the  relative  tenuity 
of  A.  testudo.  This  is  best  seen  by  taking  the  ratio  of  thickness  in  the  middle  line 
at  the  equator  to  the  length  of  the  blade,  and  especially  by  selecting  for  comparison 

radioles  of  about  the  same  shape.  Thus  in  A.  Buchi  BM,/,  this  ratio  is  0*2 1 1 , 

while  in  A.  testudo  g  it  is  01 74  and  in  k  it  is  0T26.  Again  in  A.  Buclii  BM,  g, 

the  ratio  is  0'217,  while  in  A.  testudo  h  it  is  0T47,  and  in  s,  0'139. 

If  the  measurements  right  across  the  blade  or  along  # — y  be  compared,  the 
relative  thickness  of  A.  Buchi  is  still  greater  owing  to  the  presence  of  the  ridges. 
These,  which  are  almost  imperceptible  or  entirely  absent  in  .4.  testudo,  are  always 
obvious  in  A.  Buchi.  In  the  words  of  Benecke,  «Auf  der  einen  Fläche  [i.  e.  the 
inner  face]  zwei  ganz  stumpfe  Kanten  von  dem  Kegel  nach  den  distalen  Ecken 
laufen  und  die  eine  Fläche  des  Radiolus  daher  ....  in  drei  Felder  zerfällt.» 

The  trulliform  radiole  f,  a  normal  example  of  A.  testudo,  may  be  compared 
with  Benecke’s  excellent  description  of  the  corresponding  radiole  in  A.  Buchi  and 
with  the  British  Museum  specimens  (/,  g,  h). 

First,  as  to  outline.  Benecke  describes  and  flgures  the  proximal  margin  as  a 
continuous  curve.  The  SW.  and  SE.  sides  seen  in  A.  testudo  are  not  distinct  from 
the  S.  side  in  A.  Buchi.  Benecke’s  further  Statement  that  this  curve  bends  round 
and  joins  the  distal  (N.)  margin  in  a  curved  line  is  applicable  to  BM,  f,  but  not 
entirely  so  to  BM,  g,  and  h,  since  in  both  of  these  distinct  NW.  and  NE.  sides  are 
developed.  In  BM,  h,  the  extreme  length  and  straightness  of  those  sides  is  to  some 
extent  due  to  fracture,  and  that  is  how  Benecke  explains  other  cases.  This,  how- 
ever,  is  certainly  not  the  case  with  the  NW.  side  of  BM,  g,  as  seen  from  the  outer 
face ;  and  signs  of  bevelling  lead  to  the  inference  that  there  were  distinct  NW. 
and  NE.  sides  in  h  also. 

Benecke  says :  «der  distale  Rand  des  Radiolus  ist  gerade».  This,  were  it  so, 
would  constitute  another  difference  from  A.  testudo ;  but  Benecke's  own  fig.  1 
shows  a  distal  margin  with  a  sinuous  outline  similar  to  that  above  described  for 
A.  testudo ,  though  the  curves  are  perhaps  not  so  marked.  There  was  apparently 
a  similar  curve  in  BM,  h ;  but  in  BM,  g,  the  distal  margin  has  an  almost  imper¬ 
ceptible  concavity,  whereas  in  BA4,  f,  it  is  slightly  convex  This  uncertainty  of  outline 
in  A.  Buchi  is  in  contrast  with  the  marked  double  curve  seen-  in  all  trulliform 
radioles  of  A.  testudo,  though  sometimes  more  and  sometimes  less  marked  than  in 
specimen  /. 

Next,  as  to  the  form  of  the  outeiyface.  Benecke’s  description  of  it  as  «etwas 
wellig  gebogen»  lacks  precision.  It  is  somewhat  regularly  convex  in  BM,  /  and  g; 
but  in  BM,  h  there  is  a  median  depression,  similar  to  that  described  in  .4.  testudo 
but  more  marked. 

As  regards  the  proximal  margin,  presumably  of  the  outer  face,  Benecke  says 
that  it  has,  «nach  seinem  Aussehen  zu  urteilen,  einem  anderen  Radiolus  zur  Unter¬ 
lage  gedient».  Probably  he  is  referring  to  a  distinct  slope  or  bevel  of  this  margin, 
though  he  does  not  describe  any  such.  This  bevel  exists  in  BM,  g  and  h,  but, 
since  it  approaches  the  slope  of  the  whole  surface  more  nearly  than  in  A.  testudo, 
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it  is  broader  and  less  distinct  than  in  that  species ;  it  also  differs  in  becoming  wider 
instead  of  narrower  towards  the  median  line,  a  feature  which  may,  however,  have 
varied  with  the  shape  of  the  adapically  adjacent  blade. 

In  the  absence  of  distinct  SW.  and  SE.  sides,  there  are  of  course  no  distinct 
SW.  and  SE.  bevels. 

Next,  as  to  the  form  of  the  inner  face.  The  distinctive  ridges  of  A.  Buchi 
have  already  been  described.  These  ridges  are  emphasized  by  the  meeting  of  the 
bevels  along  the  N.,  NW.,  and  NE.  sides.  The  bevels,  however,  are  not  so  sharply 

cut  as  in  A.  testudo,  and  are  not  be  detected  in  all  specimens.  ln  A.  Buchi  the 

handle  and  base  appear  to  be  rather  longer  and  less  flattened  than  in  A.  testudo, 
and  the  acetabulum  is  less  bent  southwards ;  but  for  a  fair  comparison  a  larger 
series  of  A.  Buchi  is  needed. 

Lastly,  as  to  Ornament.  That  of  A.  Buchi  is  described  by  Benecke  as  con- 
sisting  of  «feinen,  radial  auslaufenden  Streifen»  on  the  inner  face,  whereas  «die 
andere  Fläche  ist  glatt».  Better  preserved  specimens  than  those  accessible  to  Pro¬ 
fessor  Benecke  show  that  the  outer  face  also  may  be  striated,  just  as  is  the  case  in 
A.  testudo.  The  direction  is  also  the  same,  with  a  certain  modification  due  to 
different  outline. 

The  inner  face  of  BM,  h,  clearly  shows  radiating  striae,  of  which  those  pass- 
ing  towards  the  distal  margin  have  a  curious,  wavy  course.  The  striae  that  meet 

the  long  curved  Southern  margin  (=  SW.,  S.,  and  SE.,  of  A.  testudo)  pass  over 

it  as  in  Ä.  testudo  (Text-fig.  18,  Inner  face);  but  then  instead  of  those  to  the  SW. 
and  SE.  Crossing  the  others  (Text-fig.  18,  Outer  face)  they  continue  their  radiation 
towards  the  distal  margins.  Their  course  is,  in  fact,  more  like  that  in  the  spatuli- 
form  radioles.  This,  no  doubt,  is  why  there  is  no  trace  of  concentric  ridging.  ln 
many  cases,  however,  the  continuation  of  the  striae  on  the  outer  face  cannot  be 
detected ;  instead,  the  surface  is  merely  punctate,  or  sometimes  slightly  granulär, 
with  no  definite  arrangement  of  the  markings.  Such  surfaces  are  probably  those 
which  Professor  Benecke  describes  as  «glatt». 

This  comparison  of  the  trulliform  radioles  not  only  brings  out  most  clearly 
the  distinctness  of  the  two  species,  but  also  shows  that  A.  testudo  is  more  special- 
ised  than  A.  Buchi.  The  chief  evidences  of  specialisation  are  the  greater  relative 
width,  the  more  angular  and  more  definite  outline,  the  more  clearly  cut  bevels,  and 
the  curious  Crossing  of  the  striae  on  the  outer  face. 


4.  R  a  d  i  o  1  i  paletiformes. 
(Pl.  X,  figs.  253—255.) 


The  specimens  examined  are  the  following : 
(MM)  In  the  Palaeontological  Museum,  Munich. 


h) 


Greatest  length . 6'8 

Greatest  width . 10' 7 

Thickness  of  blade  along  line  x — y  .  P2 


6-8 

107 


Thickness  of  blade  along  line  d  .  .  .  17 
Thickness  in  median  line  at  same  level  l',5 
Width  of  collerette  (annulus  broken)  .  2'0 


<  cxt-tig.  57. 
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This  is  the  specimen  figured  by  Zittel  (Handbuch,  p.  486,  Fig.  344,  right- 
hand)  as  an  interambulacral  plate.  From  St.  Cassian. 


Text-fig.  58. 


Greatest  length 
Greatest  width 


9-6 
15  2 


Registered  1877,  X,  758.  From  St.  Cassian. 


k)  /rrrTx 

7*3 
10-6 

Text-fig.  59. 


Greatest  length 
Greatest  width 


From  Pachvcardientuffe  of  Frombach,  Seiser  Alp.  Note  the  bevelling  of  the 
NW.,  N.,  and  NE.  margins. 


(RAW)  In  the  Geologische  Reichsanstalt,  Wien. 


e)  Greatest  length  .  5'9 

)  Greatest  width  .  lO'O 

Thickness  along  line  x — y . 1*6 

Text-fig.  60.  Thickness  in  median  line . 1*4 


Original  of  Laube  (1865)  pl.  X,  f.  2  /. 
(HMW)  In  the  Hof-Museum,  Wien. 


n)  _  Greatest  length . 8'8 

fp0)  Greatest  width . 10'6 

CC2/  Thickness  along  line  x — y . 1*3 

Text-fig.  61.  Annulus . 1*6  X  1  7 


Height  from  acetabulum  to  outer  face  5'1.  The  same  measurement  in  three 
other  specimens  of  this  form  is  4'8,  4*1,  and  3*9. 

From  Stuores  Mergel,  St.  Cassian. 


o)  Greatest  length . 7*3 

Greatest  width . 7*8 

Thickness  along  line  x — y . 1*3 

( Wj  Thickness  across  blade . 1*5 

Thickness  in  median  line . 1*0 

Text-fig.  62.  Annulus . 2*0  X  1*8 


Height  from  acetabulum  to  outer  face  .  3*3 


Registered,  1865,  L  247.  St.  Cassian. 
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/) 


(BM)  In  the 


ar.  \tr 


Text-fig.  63. 


British  Museum. 


Greatest  length,  c — f . 5’5 

Greatest  width,  a — b . 8‘8 

Thickness  along  line  # — y . 1'4 

Thickness  across  blade  at  level  d  .  .  1*9 

Thickness  in  median  line,  same  level  .  1  \5 

Annulus . T7XT7 


Registered  E  9356.  From  St.  Cassian,  Klipstein  Collection. 

k,  l,  m  Three  small  specimens  more  strictly  paletiform  than  j.  Two  of  them 
are  broken.  Registered  E  9357 — 9.  From  St.  Cassian,  Klipstein  Collection. 

'  .  •  '  •  i  1  1  i  * 

Paletiform  radioles  of  A.  Bucht  are  rare.  Only  fifteen  are  known  to  me,  and 
of  these  some  scarcely  differ  from  trulliform  radioles.  Most  are  six-sided,  but  the 
sides  are  more  rounded  and  less  clearly  cut  than  in  A.  testudo ;  see,  for  example, 
MM,  j,  and  RAW,  e.  Three  or  four  specimens  are  five-sided,  with  rounded  angles. 

The  paletiform  radioles  of  A.  Buchi  further  differ  from  those  of  A.  testudo  in 
the  greater  thickness  of  the  blade;  in  the  greater  prominence  of  the  ridges  running 
from  the  handle  to  the  distal  angles;  and  in  the  frequent  concavity  of  the  outer 
face.  Specimen  BM,  m  (registered  E  9359)  shows  these  points  of  difference  in  a  high 
degree.  Its  blade  is  five-sided;  but  as  viewed  from  the  inner  face  (fig.  255),  the  SW. 
side  is  much  longer  than  the  SE.  side,  and  meets  it  at  a  very  obtuse  angle,  so 
that  the  blade  appears  almost  four-sided.  The  N.  side  is  deeply  concave;  the  NE. 
and  NW.  sides  wavy;  the  angles  rounded.  The  ridges  are  particularly  prominent, 
and,  where  they  converge,  the  handle  rises  up  suddenly  as  a  tapering  pillar  to  a 
height  of  3'3  mm.  exclusive  of  the  actual  base,  which  is  not  preserved  (fig.  254). 
The  handle  is  distant  from  the  S.  margin  by  more  than  one-third  the  length 
of  the  blade.  The  outer  face  is  deeply  excavate  (fig.  253). 

In  the  absence  of  intermediate  trulliform  radioles,  Zittel  might  well  mistake 
these  curious  bodies  for  interambulacral  plates;  but  it  seems  a  Strange  coincidence 
that  he  should  have  associated  them  with  the  remiform  and  spatuliform  radioles 
of  the  species  to  which  they  actually  belong.  The  subsequent  discovery  of  trulliform 
radioles  led  both  Zittel  and  Benecke  to  the  correct  interpretation  of  the  paletiformes 
as  radioles.  Benecke,  however,  does  not  seem  to  have  appreciated  fully  the  difference 
between  paletiformes  and  trulliformes,  but  regarded  five-sided  specimens  of  the 
former  as  merely  broken  specimens  of  the  latter.  He  says:  «der  angeblichen  Naht¬ 
flächen  der  Asseln  .  .  .  sind  .  .  .  Bruchflächen  des  späthigen  Kalkes».  This  explan- 
ation  cannot  apply  to  material  now  available. 

The  trulliform  and  paletiform  radioles  bought  by  the  British  Museum  in  1851 
from  Klipstein  were  labelled  by  him  with  a  new  specific  name  in  MS.  They  have, 
none  the  less,  always  been  placed  by  the  officials  of  the  museum  with  the  radioles 
labelled  Cidaris  Bucht. 

It  has  now  been  demonstrated  that  there  are  two  distinct  species  of  Anaulo- 
cidaris:  A.  Bucht’ m  the  Tyrol,  and  A.  testudo  in  Bakony.  It  has  further  been 
shown  that  A.  testudo  is  more  specialised  than  A.  Buchi ,  and,  since  it  is  found  at 
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the  higher  Raiblian  horizon,  it  may  reasonably  be  regarded  as  a  descendant  of  the 
Cassain  species. 

The  preceding  description  may  be  summarised  in  the  follovving  : 

Diagnosis  of  A.  Buchi.  —  An  Anaulocidaris  with  relatively  stout  radioles: 
Radioli  remiformes  very  slightly  or  not  at  all  curved  downwards,  often  slightly  concave 
on  inner  face  (length  may  exceed  20  mm.);  Radioli  spatuliformes  with  handle  and 
blade  in  a  continuous  curve,  concavity  of  inner  face  greater  than  0’125  of  thickness 
of  blade,  often  greater  than  0’25,  distinct  ridges  from  handle  to  distal  margin;  Radioli 
trulliformes  with  width  never  attaining  twice  the  length,  ridges  from  handle  to  distal 
angles  well  marked,  outline  four  sided  with  rounded  angles,  distal  margin  straight 
or  variously  curved,  proximal  margin  a  continuous  curve  with  a  single  often  indistinct 
bevel  on  outer  face,  the  striae  passing  over  this  are  not  cut  across  by  any  other 
Striae ;  Radioli  paletiformes  with  curved  sides,  obscurely  bevelled  on  outer  face,  which 
is  often  concave,  blades  stout  with  distinct  ridges  on  inner  face. 

We  have  still  to  consider  whether  all  the  Tyrolese  specimens  are  A.  Buchi. 

Those  from  the  Paehycardientuffe  of  the  Seiser  Alp,  described  by  Broili  (1904), 
present  a  general  resemblance  to  A.  Buchi  rather  than  to  A.  testudo.  Nevertheless 
they  are  different. 

The  seven  specimens  already  collected  for  the  Munich  Museum  are  all  small, 
being  even  smaller  than  the  average  A.  testudo.  The  remiform  radioles  of  Broili’s 
plate  XVII,  ff.  46  and  48,  have  the  handle  more  inclined  to  the  blade  than  is  the 
case  with  the  corresponding  radioles  in  either  A.  Buchi  or  A.  testudo.  The  ace- 
tabulum  of  these  two  specimens  is  not  preserved.  The  coarsety  granulär  outer 
face  accurately  represented  in  f.  48,  is  not  paralleled  in  either  of  those  species; 
but  in  these  radioles  from  the  Paehycardientuffe  this  face  is  always,  as  Broili  says, 
«leicht  granulirt».  The  trulliform  radiole  (f.  47)  has  the  ridges  characteristic  of 
A.  Bucht,  but  has  a  ratio,  width  :  length  :  :  196  :  100,  which  is  closer  to  that  of 
.4.  testudo.  We  have  already  noted  the  strongly  bevelled  margins  of  the  paletiform 
radiole  MM,  k  (Text-fig.  59).  All  these  differences  render  it  advisable  to  distinguish 
this  form  as  at  least  a  mutation  of  A.  Buchi,  by  the  name 

Anaulocidaris  Buchi  granulata  mut.  nov. 

Diagnosis.  —  Anaulocidaris  Buchi  with  radioles  of  small  length  and 
breadth,  the  outer  face  granulate,  remiformes  having  handle  inclined  to  blade  at 
47° — 53°,  trulliformes  with  width  of  blade  nearly  twice  the  length. 

H  o  1  o  t  v  p  e,  the  original  of  Broili’s  pl.  XVII,  f.  47,  preserved  in  the  Palae- 
ontological  Museum,  Munich;  from  the  Paehycardientuffe  of  the  Seiser  Alp. 

A  proximal  fragment  of  a  remiform  radiole  from  the  Raiblian  Cardita  Schichten 
of  Rammelsbach  Seehaus  was  hgured  by  S.  v.  Wöhrmann  (1889,  pl.  V,  f.  15),  and 
referred  by  him  to  Cidaris  Buchi.  It  is  preserved  in  the  Palaeontological  Museum, 
Munich,  and  one  can  only  say  that  it  is  very  small  for  that  species  and  should 
not  be  placed  in  it  without  question. 

Another  radiole  of  this  genus  from  the  Cardita  Schichten  is  in  the  same 
museum,  and  comes  from  Haller  Salzberg  near  Innsbruck.  This  is  a  spatuliform 
radiole  (Pl.  X,  fig.  250)  incomplete  distally,  and  measuring: 
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Actual  length  .  . 

Greatest  width  .  .  . 

Thickness  across  blade 
Thickness  in'median  line 
Thickness  along  # — y  . 


1 3'4  mm 
17'9  * 

1*3  » 

0'9  » 

1*1  » 


In  general  appearance  and  thinness  it  reminds  one  of  A.  testudo,  but  the  size 
is  rather  large  for  that  species,  and  the  excavation  (30  per  cent  of  the  thickness) 
is  more  appropriate  to  A.  Buchi. 

Probably  both  these  radioles  from  the  Cardita  Schichten  represent  a  species 
descended  from  A.  Buchi  and  not  so  different  from  it  as  is  A.  testudo.  More 
specimens  are  needed  to  settle  the  matter. 

Nature  and  relations  of  the  Radioles  in  Anaulocidaris.  —  In 
attempting  an  explanation  of  the  peculiar  shapes  of  these  radioles,  comparisons  have 
been  made  with  two  living  echinoids.  Benecke  (1884)  was  the  first  to  compare 
the  trulliform  radioles  with  the  large  radioles  that  in  the  recent  Echinometrid  Colobo- 
centrotus  atratus  form  a  sort  of  tesselated  pavement  over  all  the  upper  half  of  the 
test.  Doederlein  (1886)  compared  the  paletiform  radioles  with  the  «schildförmigen 
Stacheln»  which  in  Goniocidaris  clypeata  «bilden  ein  förmliches  fast  geschlossenes 
Dach  über  der  Apicalfiäche  des  Seeigels».  The  complete  series  of  radioles  from 
Bakony  for  the  first  time  permits  of  an  exact  comparison  and  reconstruction. 

The  radioles  in  question  are  all  primary  radioles,  borne,  as  was  correctly 
supposed,  by  the  main  interambulacral  tubercles  of  a  Cidarid.  Over  the  greater 
part  of  the  test  no  other  radioles  of  any  importance  could  have  found  place,  and 
the  plates  of  the  test  (if  correctly  referred  to  this  genus)  prove  in  fact  that  no  other 
radioles  were  borne  by  the  interambulacrals. 

The  Radioli  remiformes  were,  one  must  suppose,  confined  to  the  adoral  surface 
of  the  test,  where  they  probably  served  chiefly  for  locomotion. 

The  Radioli  spatuliformes  clothed  the  succeeding  infra-ambital  region.  The 
blades  were  directed  downwards,  and  the  blade  of  each  overlapped  the  handle  and 
part  of  the  blade  of  a  radiole  below.  Owing  to  the  alternation  of  the  interambulacrals 
and  of  their  tubercles,  these  radioles  also  must  have  alternated,  and  must  thus  have 
been  arranged  like  the  scales  of  a  fish.  They  were  not,  however,  closely  pressed 
to  the  corona,  but  spread  outwards,  and  formed  a  kind  of  frill  round  the  base  of 
the  urchin. 

The  Radioli  trulliformes  protected  the  greater  part  of  the  supra-ambital  region. 
They  alternated  and  overlapped  in  the  sarne  way  as  the  spatuliformes,  the  N.  margin 
being  adoral,  but  the  overlapping  was  confined  to  the  bevels.  Their  hexagonal 
outline  shows  that  no  gaps  were  left  in  this  outer  covering.  This  close  juxta- 
position  of  the  blades  prevented  lateral  motion  of  the  radioles,  but  they  could  be 
slightly  depressed,  without,  however,  losing  contact.  Hence  the  transverse  exten- 
sion  of  the  acetabulum  and  tubercle. 

Allusion  has  been  made  to  a  slight  asymmetry  in  the  spatuliform  radioles  of 
A.  Buchi  by  Laube,  and  in  the  trulliform  radioles  by  Benecke.  Similar  asymmetry 
is  sometimes  noticeable  in  A.  testudo.  In  so  far  as  this  has  any  meaning,  it  may 
perhaps  be  due  to  the  probable  fact  that  these  radioles,  though  borne  only  by 
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interambulacrals,  covered  the  ambulacra  as  well  as  the  interambulacra.  Thus  each 
radiole  would  tend  to  be  wider  on  its  adambulacral  side,  especially  as  the  tubercles 
wereTnot^shifted  towards  the  adradial  margin  in  any  conspicuous  degree. 

The  Radioli  paletiformes  were  erected  above  the  apical  region,  where  they 
protected  the  various  orifices.  Clearly  their  edges  were  in  close  contact,  and  the 
irregularity  of  their  outline  is  due  to  the  change  required  in  filling  up  a  roughly 
circular  space  with  five  series  or  double  series  of  blades.  Since  these  radioles  are 
obvious  modifications  of  the  primary  interambulacral  radioles,  it  is  improbable  that 
any  were  borne  by  the  plates  of  the  apical  system. 

It  is  natural  to  suppose  that  the  testudo  of  radioles  served  to  protect,  not 
merely  the  orifices  and  the  podia,  but  also  the  developing  young. 

The  testudo  was  more  highly  developed  and  more  closely  fitting  in  A.  testudo 
than  in  A.  Bucht. 

The  comparisons  with  Colobocentrotus  atratus  and  Goniocidaris  clypeatus  should 
not  be  pushed  too  far.  In  Colobocentrotus  the  whole  body  of  the  radiole  is  thick- 
ened  and  it  is  the  truncate  ends  that  form  the  pavement.  ln  Goniocidaris  the 
shield  formed  by  some  of  the  radioles  is  a  mere  expansion  of  their  ends;  it  is  not 
derived  from  a  previous  widening  of  the  shaft  to  form  a  blade.  Therefore,  as 
Doederlein  justly  says  (1887,  p.  15),  Anaulocidaris  and  Goniocidaris  clypeata  «are 
extreme  end-forms  of  two  totally  distinct  evolutionary  series,  which  have  attained 
an  outward  similarity  in  this  respect».  In  G.  clypeata .  however,  a  testudo  can 
scarcely  be  said  to  exist,  so  that  there  is  room  for  much  further  development  in 
that  direction. 

«Cidaris»  alata. 

1840.  Cidaris  (?)  alata  L.  J.  R.  Agassjz  :  Cat.  syst,  ectyp.  Ech.  Mus.  Neoc.,  p.  10.  Numeri  X.  7,  8, 
14,  23,  11,  22,  26. 

1840.  Cidaris  alata  L.  J  R.  Agassiz  :  ‘Descr.  Echinod.  foss.  de  la  Suisse’.  Nouv.  Mem.  Soc.  Helvet.  IV, 

p.  74,  105,  pl.  xxia,  f.  5,  a,  b. 

1841.  Cidaris  alata  Ag.,  Münster:  Beitr.  z.  Petrefactenk.  IV,  p.  47,  pl.  iv,  f.  2,  a — g ;  said  to  include 

C.  Waechteri  Wissmann  MS. 

1841.  Cidaris  semicostata  Münster  :  Beitr.  z.  Petrefactenk.  IV,  p.  45,  pl.  iii,  f.  20  a,  b. 

1846.  Cidaris  alata  Ag.  fpars),  Agassiz  &  Desor  :  ‘Catal.  raisonn.  Ech  ’  Ann.  Sei.  Nat.  (3)  Zool.  VI, 

p.  331  ;  and  1847,  separate  issue,  p.  27. 

1849.  [1850.]  Cidaris  subalata  A.  C.  D.  d’Orbigny  :  Prodr.  Pal.  stratigr.  I,  p.  205. 

1855.  Cidaris  alata  Ag.,  E.  Desor,  Mars  :  Synops.  Ech.  Foss.,  p.  19,  pl.  ii,  f.  5. 

1855.  Cidaris  semicostata  Münst.,  E.  Desor:  Synops.  Ech.  Foss.,  p.  20,  pl.  ii,  f.  13. 

1865.  Cidaris  alata  Ag.  (pars),  G.  C.  Laube  :  Denkschr.  Akad.  Wiss.  Wien,  Math.-Nat.  CI.  XXIV, 
Abth.  2,  p.  286,  pl.  viii  b,  f.  8. 

1865.  Cidaris  semicostata  Münst.  (pars),  G.  C.  Laube:  Denkschr.  Akad.  Wiss.  Wien,  Math.-Nat.  CI. 
XXIV,  Abth.  2,  p.  289,  pl.  x,  f.  3. 

1875.  Radiolus  alatus  Ag  ,  cf.  alatus,  et  var.  cimiciformis  A.  Quenstedt  :  Petrefactenk.  Deutschlands, 
pp.  200—202,  pl.  lxviii,  ff.  100-118. 

1900.  Cidaris  alata  Ag.,  E  K  Hesse:  N.  Jahrb.  f.  Min.,  Beil.-Bd.  XIII,  p.  230. 

1900.  Cidaris  semicostata  Münst.  (pars),  E.  K.  Hesse  :  N.  Jahrb.  f.  Min.,  Beil.-Bd.  XIII,  p.  231. 

1904.  Cidaris  alata  Ag.  (?),  F.  Broili  :  ‘Pachycardientuffe  d.  Seiser  Alp.',  Palaeontogr.  L,  p.  155,  pl. 
xvii,  f.  52 — 54. 

1904.  Cidaris" semicostata  Münst  (pars),  F.  Broili:  op.  cit.  p.  157,  pl.  xvii,  f.  37 — 41. 

Cidaris  alata  is  here  distinguished  from  the  following  species,  which  have 
been  referred  to  it,  or  to  its  synonym  C.  semicostata,  by  various  authors : 
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Cidaris  sp.  A.  v.  Klipstein,  1843:  Geol.  Östlich.  Alpen,  p.  273,  pl.  xviii,  f.  14  a— g  [C.  dlata  apud 
Laube,  C.  semicostata  apud  Broili]. 

Cidaris  d'Orbignyiana  A  v.  Klipstein,  1843:  Geol.  Östlich.  Alpen,  pl.  xviii,  f.  5:  non  C.  orbignyana 
Ag.  1840.  Synn.:  C.  Klipsteini,  J.  Marcou,  1847,  in  Agassiz  &  Desor  :  Catal.  raisonn.  Ech. 
p.  140  (non  C.  Klipsteini  Desor,  18551.  C.  ampla,  Desor,  1858:  Synopsis  des  Echinides 
p  484  [C.  semicos'.ata  apud  Laube  et  Broii.i1. 

Cidaris  perplexa  Desor,  1855:  Synopsis  des  Echinides,  p.  21,  pl.  ii,  f.  15.  Syn.  :  Cidaris  spinulosa 
A.  v.  Klipstein,  1843:  Geol.  Östlich  Alpen,  p.  271,  pl  xviii,  f.  10  a — c  (non  d — g)  (non  C. 
spinulosa  Ag.  1 847 ;  [C.  semicostata,  apud  Laube,  Hesse,  Broili], 

Cidaris  dorsata  Bronn  in  Münster,  1841:  Beitr.  z.  Petrefactenk.  IV,  pp.  16  &  46,  pl.  iv,  f.  1  a — g. 

[C.  alata,  apud  Agassiz,  Desor,  Marcou.  Koechlin-Schlumherger,  on  the  other  hand, 
referred  C.  alata,  C.  semicostata,  et  al.  to  C.  dorsata.\ 

Cidaris  austriaca  Desor,  1855.  Synops.  Ech.  foss.  p.  20,  pl.  ii,  f.  14.  Syn.  :  C.  ovifera,  A.  v. 

Kupstein,  1843  :  Geol.  Östlich  Alpen,  p.  271,  pl.  xviii,  f.  8  a,  b,  non  Agassiz  \C.  semicostata 
apud  Laube  et  Broii.i.] 

This  is  not  the  place  in  which  to  discuss  the  above  references.  Suffice  it  to 
say  that  in  the  case  of  Klipstein’s  species  my  opinions  are  based  on  a  study  of 
his  original  specimens  in  the  British  Museum,  which  have,  it  appears,  not  been  seen 
by  previous  writers.  I  have  also  examined  the  Originals  of  Münster,  Laube,  and 
Broili,  as  well  as  the  abundant  material  in  the  British  Museum,  collected  mainly 
by  Klipstein.  The  most  important  specimens  are,  of  course,  the  syntypes  of  Agassiz. 
Of  these  the  Zoological  Department  of  the  British  Museum  possesses  four  plaster 
casts,  bearing  the  numbers  X8,  XI 1,  XI 4,  X23,  as  attached  by  Agassiz. 

The  two  decisions  that  have  an  immediately  practical  bearing  are  the  inclusion 
of  C.  semicostata  in  C.  alata,  and  the  exclusion  of  C.  dorsata.  These  need 
some  defence. 

The  radioles  termed  Cidaris  semicostata  appear  to  be  the  smaller  radioles  froni  the 
oral  region  of  individuals  that  bore  the  normal  forms  of  C.  alata  in  the  ambital 
region.  The  two  forms  are  similar  in  minute  structure,  as  shown  by  Hesse  (op.  cit. 
p.  230),  and  have  been  separated  because  of  some  supposed  differences  in  shape 
or  Ornament.  It  is  not  easy,  however,  to  gather  from  the  published  diagnoses  and 
descriptions  what  the  distinction  may  be. 

Comparison  of  Münster's  two  diagnoses  shows  that  the  only  character  peculiar 
to  C.  semicostata  is  the  presence  of  four  or  five  sharp  longitudinal  ribs  on  the 
distal  half  of  the  adoral  face  ;  while  the  only  character  contined  to  C.  alata  is  the 
possession  of  a  sharp  keel  on  each  side.  The  text  is  clear  enough  but  does  not 
harmonise  with  the  plates :  Hg.  20  b  of  C.  semicostata  has  at  most  indications  of 
two  ridges  ;  while  the  ridges  of  C.  alata  Hg.  2  f  are  scarcely  to  be  distinguished 
from  those  of  C.  semicostata  Hg  20  a.  Again,  the  lateral  keels  in  C.  alata  Hgs.  2  f  &  d 
do  not  appear  very  different  from  the  sharp  flattened  sides  clearly  indicated  in  both 
figures  of  C.  semicostata. 

Laube’s  diagnoses  are  sufficiently  distinct,  but  are  contradicted  by  his  own 
descriptions  and  Hgures,  as  well  as  by  those  of  Münster.  Thus  C.  alata  has  «colli 
brevi»,  while  C.  semicostata  has  »collis  longus«  ;  but  the  description  of  C.  alata 
says  «deutliche  lange  Hals».  Laube’s  figures  show  the  collerette  (Hals)  of  C.  alata 
as  long  as,  or  even  longer  than,  in  C.  semicostata.  Then  under  C.  alata 
one  reads  «facie  granulosa»,  and  under  C.  semicostata  «facies  glabra  vel  striata»  ; 
since  the  adapical  surface  is  almost  invariably  granulär  in  these  radioles,  the  word 
«facies»  can  only  refer  to  the  adoral  surface;  but  we  are  told  that  in  some  radioles 
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of  C.  alata  ‘  gewöhnlich  an  verkürzten  Individuen  ....  die  Granulation  auf  dieser 
Seite  ganz  fehlt,  dagegen  eine  Anzahl  vom  Scheitel  ausgehender  Furchen  über 
dieselbe  verläuft  ....  zuweilen  nur  bis  in  die  Mitte  des  Stachels»  —  precisely  as 
in  C.  semicostata.  The  grooves  in  C.  semicostata  may,  according  to  Laube,  extend 
to  the  collerette,  and  this  further  reduces  the  difference  between  the  species.  Chief 
stress  is  laid  on  the  «processus  laterales  aliformes»,  which  are  said  by  Laube  to 
separate  C.  alata  from  all  other  Cassian  species ;  but  similar  wing-like  projections 
are  shown  in  his  figures  of  C.  semicostata  especially  figs.  3  c,  d,  e,  which  may  be 
compared  with  figs.  8  g  &  m  of  C.  alata.  The  margin  of  the  acetabulum  in 
C.  alata  is  said  to  be  smooth,  but  in  C.  semicostata  either  smooth  or  crenelate  — 
only  smooth  according  to  Münster.  Actual  specimens  do  not  Support  the  attempted 
diagnoses  any  better  than  do  the  figures  There  remains  the  sole  Statement  that 
in  C.  semicostata  «die  Gelenksgrube»  is  «vorgezogen  und  sehr  ausgedehnt»  («pro- 
tracta  expansa»),  I  presume  this  to  mean :  directed  towards  the  adapical  surface  of 
the  radiole  and  widened  transversely  to  that  direction.  This  is  not  shown  in  the 
figures,  and,  in  so  far  as  any  difference  is  visible  in  the  specimens,  which  is  very 
slightly,  it  corroborates  my  view  that  the  difference  between  the  two  forms  is  due 
solely  to  their  position  on  the  test. 

The  relations  of  the  normal  C.  alata  to  C.  dorsata  are  of  a  different  nature. 
It  would  be  easy  to  prove,  as  many  authors,  from  Münster  downwards,  have 
maintained,  or  suggested,  or  tacitly  admitted,  that  no  sharp  line  can  be  drawn 
between  these  two  forms.  It  is  easy  to  produce  specimens  that  cannot  be  placed 
with  certainty  under  one  name  rather  than  the  other.  Thus,  the  sole  feature  that 
distinguishes  certain  radioles  of  C.  alata  from  certain  of  C.  dorsata  is  the  lateral 
keel ;  but  this  may  be  very  slightly  developed,  and  all  stages  may  be  observed 
between  the  somewhat  flattened  radiole  more  coarsely  granulär  on  the  front  than 
on  the  back,  through  radioles  in  which  the  granules  along  the  sides  are  enlarged 
into  spinules,  and  those  in  which  the  bases  of  these  spinules  have  coalesced  to 
form  the  lateral  keels  (see  the  three  specimens  in  the  British  Museum,  E  4514, 
handed  over  as  C.  dorsata  by  Klipstein,  but  transferred  to  C.  alata  by  my  prede- 
cessor,  J.  W.  Gregory).  The  formation  of  a  keel  is  in  fact  merely  an  intensification 
of  the  natural  tendency  of  the  granules  to  lie  in  longitudinal  rows.  On  the  other 
hand,  the  available  evidence  contradicts  the  assumptions:  Ihat  flattened,  keeled  radioles 
of  «alata»  type  vvere  associated  in  any  individual  with  the  more  club-shaped 
radioles  of  «dorsata»  type;  that,  for  instance,  one  kind  was  confined  to  a  particular 
region  of  the  test  while  other  regions  bore  the  other  kind ;  or  that  one  kind  was 
characteristic  of  the  youth  of  an  individual,  the  other  kind  prevalent  in  its  age. 
That  the  contrary  was  the  case  appears  to  follow  from  the  fact  that  radioles  of 
« dorsata »  and  « alata  type  respectively  are  found  of  all  sizes  as  well  as  of  various 
shapes  that  can  be  correlated  with  the  different  regions  of  the  test.  It  is  possible 
to  sort  almost  the  whole  of  the  St.  Cassian  material  at  my  disposal  into  two  series: 
alata  and  dorsata  :  and  between  these  obvious  series,  intermediate  forms  are  relatively 
few.  Therefore,  on  the  principles  laid  down  in  the  paragraphs  on  Variation  in  the 
Radioles  (p.  136),  the  distinction  of  the  two  species  is  justified. 

it  is  quite  likely  that  these  two  species,  C.  alata  and  C.  dorsata ,  are  both 
descended  from  a  single  ancestral  species  with  more  regularly  claviform  or  baculiform 
peripheral  radioles.  Two  bits  of  evidence  point  in  this  direction. 
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First,  it  should  be  noted  that  the  cotypes  of  Agassiz  by  no  means  repres- 
ent  the  norm  of  the  species  as  developed  at  St.  Cassian :  they  are  distinctly 
more  claviform,  and  bear  pustules  more  equal  on  the  tvvo  faces  but  less  regulär 
in  distribution.  The  original  specimens  vvere  found  at  Buchenstein ;  therefore  they 
may  not  be  of  the  same  age  as  the  Cassian  specimens,  but  probably  come  from 
Upper  Wengen  beds.* 

It  was  no  doubt  some  such  consideration  that  led  A.  d’Orbigny  to  separate 
from  the  C.  alata  of  Agassiz  (as  a  distinct  species,  C.  subalata),  the  Cassian 
radioles  described  by  Münster.  The  name  is  unfortunate,  since  the  Cassian  radioles 
are  more  alate  rather  than  less ;  but  it  may  be  of  some  service  to  use  it  in  either 
a  varietal  or  mutational  sense,  calling  the  Cassian  forms  « Cidaris »  alata  subalata. 

Secondly,  it  appears  that  the  radioles  of  «Cidaris»  alata  from  Bakony  may 
be  separated  into  two  sets.  Those  from  the  Cassian  beds  of  Cserhät  are  either 
like  C.  alata  typica  or  C.  alata  subalata.  I  am  not  clear  as  to  the  age  of  bed  i 
at  Section  XI,  but  one  radiole  from  here  is  apparently  subalata  while  the  other  is 
of  the  usual  Raiblian  pattem.  Radioles  of  the  latter  type,  as  found  at  Cutting  1 
and  at  Jeruzsälemhegy  differ  in  various  features  from  both  typica  and  subalata,  and 
must  be  regarded,  if  not  as  pertaining  to  a  distinct  species,  at  all  events  as  repres- 
enting  a  mutation,  which  I  shall  name  poculiformis.  Now  this  form  departs 
from  the  claviform  type  far  more  than  does  C.  alata  subalata, 

The  Suggestion  may  therefore  be  hazarded  that  C.  alata  typica,  subalata,  and 
poculiformis  constitute  an  evolutionary  series,  which  has  branched  off  from  the 
line  represented  by  C.  dorsata.  Evidently  the  C.  dorsata  of  the  Cassian  and 
Raiblian  beds  cannot  itself  be  the  ancestor ;  but  it  may  be  regarded  as  having 
maintained  the  radiole  characters  unaltered.  A  form  with  similar  slightly  tlattened 
radioles  probably  preceded  C.  alata  typica.  and  was  in  its  turn  descended  from  a 
form  with  regulär  claviform  or  subcylindrical  radioles. 

The  frequent  appearance  of  ridges  does  not,  so  far  as  I  can  see,  point  to  an 
ancestor  with  longitudinally  ridged  radioles.  It  is  obvious  that  these  ridges  either 
are  composed  of  fused  pustules,  or  tend  to  break  up  into  pustules.  The  next  stage 
either  preceding  or  succeeding,  consists  of  pustules  arranged  in  longitudinal  rows, 
sometimes  with  a  trace  of  transverse  rows  as  well.  In  the  next  stage,  the  pustules 
are  irregularly  dispersed.  That  the  direction  of  evolution  was  at  first  from  the 
irregulär  arrangement,  through  the  linear,  up  to  the  ridges,  and  not  vice  versa,  is 
the  view  that  accords  better  with  the  supposed  order :  typica ,  subalata ,  poculi¬ 
formis ,  and  with  the  supposed  descent  from  the  C.  dorsata  type ;  it  is  also  the 
view  more  in  harmony  with  the  stratigraphical  distribution  of  the  forms.  But, 
accepting  this  view,  it  must  be  admitted  that  the  tendency  to  ridges  did  not  progress 
far  :  in  C .  alata  poculiformis  one  sees  rather  an  increase  in  size  of  the  adapical 
pustules  with  a  return  to  irregularity  or  even  a  tendency  to  transverse  rows. 

The  Micro structure  of  the  R  a  d  i  o  1  e  s  throws  some  light  on  the  inter- 
relations  of  the  species  and  subspecies,  and  a  more  exhaustive  study  than  has  been 
possible  would  doubtless  lead  to  still  more  definite  results.  Sections  of  a  typical 
peripheral  radiole  of  C.  dorsata  from  St.  Cassian  (fig.  438)  show  no  external  modi- 


*  Dr.  Maria  Ogilvie-Gordon  in  litt.  26.  Dec.,  1907,  suggests  as  their  probable  horizon  bed 
No.  7  of  the  table  facing  p.  Iß  in  her  paper,  Quart.  J.  Geol  Soc.  XLIX ;  1893. 
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fication  of  the  stereom  that  can  be  described  as  a  cortex.  Hesse  (1900,  p.  227) 
notes  the  absence  of  this  «Deckschicht»  or  epistereom  from  all  the  St.  Cassian 
radioles,  and  ascribes  it  to  incomplete  preservation.  ln  the  case  of  Cidaris  decorata 
his  explanation  is  correct,  for  the  structure  is  to  be  detected  on  a  section  now 
before  me ;  but  probably  the  cortex  was  wholly  undeveloped  in  C.  dorsata  and 
C.  alata.  In  its  place  C.  dorsata  possesses  an  outer  layer  of  fine,  close-set,  and 
regulär  radiate  septa,  united  by  regulär  and  closely  spaced  trabeculae ;  in  a  trans- 
verse  section  across  the  proximal  half  of  a  radiole  from  St  Cassian,  with  a  diameter 
of  about  6’5  mm.,  this  layer  extends  to  a  depth  of  about  0"4  mm.  and  contains 
about  48  radiate  septa  to  the  millimetre.  Where  pustules  occur  on  the  surface  the 
septa  fan  out  slightly  and  fresh  ones  are  intercalated.  Although  the  inner  limit  of 
this  layer  is  far  from  following  a  regulär  line,  still  the  change  to  the  inner  layer 
is  fairly  distinct  and  rapid.  The  inner  layer,  which  passes  right  to  the  centre  of 
the  radiole,  consists  of  loculi  varying  in  size  and  arrangement,  but  on  the  whole 
disposed  in  rows  radiating  from  the  centre ;  the  loculi  near  the  centre  and  towards 
the  periphery  are  the  smaller ;  nearlv  all  appear  oblong,  with  the  longer  axis  in 
the  radial  line. 

A  similar  section  of  Cidaris  alata  from  St.  Cassian  (fig.  440)  shows  several 
points  of  difference.  The  inner  layer  is  composed  of  more  regulär  loculi,  and  is 
therefore  less  distinct  from  the  outer  layer,  into  which  it  merges.  There  is  an  axial 
complex  of  quite  irregulär  loculi;  the  septa,  however,  do  not  radiate  from  this 
alone,  but  from  a  transverse  line  separating  the  inner  and  outer  halves  of  the 
blade.  Towards  the  periphery  about  32  radiate  septa  go  to  the  millimetre  ;  near 
the  median  transverse  line  the  septa  seem  to  be  closer  and  thicker,  as  though  the 
vanes  were,  from  their  first  appearance,  composed  of  denser  stereom. 

If  now  we  turn  to  the  Raiblian  forms  of  these  two  species,  we  find  that  the 
essential  differences  remain,  but  that  each  species  has  changed  in  a  similar  direction. 
The  change  in  each  case  consists  of  an  increase  in  size  and  irregularity  of  the 
loculi  of  the  inner  layer;  thus,  in  C.  alata  poculiformis  (fig.  441)  the  adcentral 
loculi  of  that  layer  now  merge  with  the  axial  complex,  and  in  C.  dorsata  marginata 
(fig.  439)  the  central  loculi  no  longer  retain  any  trace  of  radiate  arrangement,  but 
are  as  irregulär  as  those  of  an  axial  complex.  The  differences,  as  before,  consist 
in  the  greater  closeness  of  the  outer  radiate  septa  in  C.  dorsata,  40 — 44  to  the 
millimetre,  as  opposed  to  20 — 25  in  C.  alata;  in  the  greater  distinction  between 
these  and  the  inner  layer  in  C.  dorsata;  in  the  direction  of  the  radiation  in  C.  alata, 
and  in  the  denser  stereom  of  its  vane. 

The  facts  of  microstructure,  then,  so  far  as  they  have  been  ascertained,  confirm 
the  Separation  of  C.  alata  from  C.  dorsata,  and  show  that  there  is  an  internal  as 
well  as  an  external  difference  between  the  Cassian  and  Raiblian  forms. 

The  preceding  discussion  may  be  summarised  in  the  following  diagnoses. 

Diagnosis  of  « Cidaris »  alata.  —  A  Cidaroid  in  which  the  radioles 
have  an  irregulär  microstructure,  with  axial  complex,  radiate  septa  irregularlv  spaced 
and  sometimes  dichotomous,  radiating  from  a  median  transverse  line,  and  separated 
by  irregularly  spaced  trabeculae ;  radiole-shaft  normally  of  sub-lanceolate  outline, 
differentiated  into  handle  and  blade,  the  former  smooth  or  with  faint  longitudinal 
striae,  the  latter  with  pustulate  Ornament  varying  in  parts  of  the  surface  from 
smooth  to  ridged,  or  again  to  spinulose.  All  radioles,  except  a  few  circum-apical, 
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dorso-ventrally  compressed,  the  compression  being  greatest  in  the  peripheral  radioles 
which  have  slight  lateral  vanes  (alae)  separating  a  more  pustulate  adapical  face  of 
the  blade  from  a  smoother  adoral  face.  Collerette  short,  with  fine  longitudinal  striae. 

Type-description:  Agassiz,  1 840,  Nouv.  Mem.  Soc.  Helvet.  IV,  p.  74. 

Type-figures:  tom.  cit.,  pl.  xxi  a,  ff.  5  a,  b. 

Type-locality:  Buchenstein  in  Ampezzo  district,  Tyrol. 

Lectotype:  following  Desor,  1885,  I  take  the  original  of  Agassiz’  cast 
X  23  (Pl.  XI,  üg.  273),  said  to  be  in  the  Berne  Museum. 

This  is  divided  into  three  sub-species,  probably  to  be  regarded  as  mutations. 

« Cidaris »  alata  typica. 

(Plate  XI,  figs.  273,  274.) 

Diagnosis.  —  C.  alata  in  which  the  peripheral  radioles  are  sub-elaviform 
or  sub-baculiform,  with  vanes  very  slightly  developed,  pustules  subequal  on  ad¬ 
apical  and  adoral  faces,  of  relatively  moderate  size  and  irregularly  disposed ;  with 
long  axis  slightly  or  not  at  all  bent. 

Type-description,  type-figures,  type-locality,  and  lectotype, 
same  as  for  the  species. 

Material  from  Bakony  —  Perhaps  to  this  form  should  be  assigned 
two  radioles  from  the  Cassian  beds  of  Cserhät  (Leitnerhof)  lettered  a  &  b.  These 
are  flattened,  but  with  no  vanes ;  the  adapical  face  bears  the  coarser  granules 
(fig.  274). 

« Cidaris »  alata  subalata  d’Orb. 

(Plate  XI,  figs.  275—279,  and  Plate,  XIV,  fig.  440.) 

Diagnosis.  —  C.  alata  in  which  the  peripheral  radioles  have  the  blade 
clearly  compressed ;  with  distinct  vanes  or  side-keels,  which  may  meet  proximally 
on  the  adapical  face  ;  with  pustules  of  adoral  face  usually  in  longitudinal  rows  and 
tending  to  form  longitudinal  ridges  distally  ;  with  coarser  pustules  on  adapical  face, 
displaying  a  frequent  tendency  to  lie  in  rows ;  with  longitudinal  axis  of  blade  bent 
more  adorally  than  that  of  the  handle. 

Type-description:  Münster  1841,  loc.  cit.  supra. 

Type-figures:  Münster  1841,  pl.  iv,  f.  2. 

Type-locality:  St.  Cassian. 

Lectotype:  the  original  of  Münster  1841,  pl.  iv,  f.  2  c. 

Material  from  Bakony.  —  Three  radioles  from  the  Cassian  beds  of 
Cserhät  (Leitnerhof),  lettered  c  to  e,  and  one  from  Section  XI,  bed  i,  lettered  a, 
seem  appropriately  placed  under  this  form. 

The  chief  specimen  from  Cserhät  ( c )  is  a  peripheral  radiole  (figs.  275,  276), 
devoid  of  base,  16'2  mm.  long,  approaching  cylindrical,  with  slight  but  distinct 
vanes ;  its  adoral  face  bears  a  fine  shagreen  Ornament,  with  a  slight  tendency  to 
run  in  longitudinal  rows ;  its  adapical  face  bears  Ornament  more  pronounced  and 
more  linear  :  the  distal  end  is  rounded  and  bears  coarser  pustules. 

The  two  other  radioles  from  Cserhät  ( d  &  e)  are  obscure.  In  both  of  them 
the  Ornament  is  markedly  linear  (fig.  277). 
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Of  the  two  radioles  from  Section  XI,  the  one  here  considered,  a,  (figs.  278, 
279)  approaches  both  the  infra-ambital  form  known  as  C.  semicostata  and  a  small 
C.  dorsata.  The  other  radiole  (b)  from  this  locality  (fig.  280)  broadens  distally 
and  its  adapical  face  bears  strong  Ornament ;  it  probably  belongs  to  mutatio  poculi- 
formis. 


C.  alata  poculiformis  mut.  nov. 

(Plate  XI,  figs.  280 — 309,  and  Plate  XIV,  fig.  441.) 

1857.  ?  Cidaris  alata  A G.,  F.  v.  Hauhr  :  Sitz.-Ber.  Akad.  Wiss.  Wien,  XXIV,  p.  565. 


Diagnosis. —  C.  alata  in  which,  as  compared  with  norm,  peripheral 
radioles  have  as  a  rule  a  coarser  micro-structure,  the  radiate  septa  of  the  inner 
layer  merging  in  the  axial  complex,  lateral  keels  more  serrated,  and  adapical  pustules 
more  marked  ;  adapical  radioles  more  differentiated  into  hollowed  forms. 

Material.  —  33  radioles  from  the  Raiblian  beds  of  Jeruzsälemhegy  of 

which  9,  selected  for  figuring,  are  lettered  a  —  j;  these  are  mostly  characteristic,  but 
one  or  two  verge  on  C.  dorsata.  9  radioles  or  fragments  of  radioles  of  very  diverse 
shape,  from  the  Raiblian  beds  of  Cutting  I  on  the  Veszprem-Jutas  railway  ;  4  are 

lettered  a — d.  Also  perhaps  specimen  b  from  Section  XI. 

Specimen  /  from  Jeruzsälemhegy,  drawn  on  Plate  XI,  figs.  301,  302  is  taken 
as  h  o  1  o  t  y  p  e. 

Description  of  the  specimens.  —  Infra-ambital  radioles  appear  to 
be  represented  by  a  few  small  specimens,  from  Jeruzsälemhegy,  of  the  type  usually 
called  C.  semicostata  (vide  supra).  Two  of  these,  lettered  a  and  b,  are  shown  in 
figures  281 — 286. 

The  radioles  presumed  to  be  ambital  or  peripheral  are  still  very  like  the 
ordinary  C.  alata  subalata ,  although  some  have  stronger  pustulation  on  the  ad¬ 
apical  face.  Two  specimens  from  Jeruzsälemhegjq  lettered  c  and  d ,  are  figured. 
The  formet-  (figs.  287 — 289)  is  slightly  weathered ;  in  the  latter  (figs.  290 — 293) 
the  coarse  adapical  pustulation,  with  its  tendency  to  run  in  oblique  rows,  is  well 
shown.  The  following  are  measurements  in  millimetres. 


Length . 

Greatest  diameter  —  transverse  . 

Greatest  diameter  — -  dorso-ventral 
Diameter  at  annulus  —  transverse  .  .  . 
Diameter  at  annulus  — -  dorso-ventral  .  . 

Height  of  collerette . 

Number  of  pustules  in  a  length  of  2  mm. 
on  adapical  face . 


c 

d 

22’2 

24’8 

7’4 

8’4 

4’8 

6*2 

1’8 

2’3 

1*5 

2  0 

0'9 

1’4 

3  to  4 

2 

There  are  about  a  dozen  other  radioles  of  this  form  from  Jeruzsälemhegy, 
and  many  of  them  differ  still  more  from  the  corresponding  radioles  of  C.  alata 
subalata.  The  pustules  of  the  adoral  face  tend  to  run  in  longitudinal  series,  which 
at  the  distal  end  may  form  pronounced  ridges.  The  pustules  of  the  adapical  face 
are  often  still  coarser  than  in  c  and  d.  The  lateral  keels  may  be  irregularly  serrated, 
owing  to  the  incomplete  fusion  of  the  spinelets  that  form  them.  Sometimes 
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the  pustules  are  widened  and  appear  as  though  their  ends  had  been  worn  into  a 
slight  concavity,  e.  g.  specimen  h  from  Jeruzsälemhegy  (fig.  294).  This  should 
not  be  confused  with  the  structure  found  in  certain  radioles  called  C.  scrobiculdta. 
ln  these  peripheral  radioles  the  sagittal  line  of  the  adoral  face  is  curved  concavely 
in  the  proximal  half  of  the  blade  and  convexly  in  the  distal  half. 

The  micro-structure  of  one  of  these  radioles  has  been  described  above  (see 
p.  174,  PI.  XIV,  fig.  441). 

The  beginning  of  the  modification  that  affects  the  radioles  presumed  supra- 
ambital  is  shown  by  specimen  e  from  Jeruzsälemhegy  (fig.  295).  The  adapical 
face  is  slightly  excavate  in  its  distal  half,  and  the  pustules,  which  tend  to  lie  in 
oblique  transverse  rows,  begin  to  assume  the  form  of  adpressed  spinelets. 

From  Cutting  I  comes  a  fragment  of  the  distal  end  of  a  small  radiole,  lettered 
a  (figs.  296—298).  This  is  very  thin  and  the  adapical  face  bears  a  few  large 
irregulär  pustules,  vvhile  tovvards  the  margin  it  is  slightly  plicated  and  not  pustulate. 
Towards  the  distal  end  of  its  adoral  face  the  pustules  increase  in  size  and  are 
extended,  producing  the  appearance  of  cylindrical  spinelets  prone  on  the  surface. 
This  may  be  the  distal  end  of  a  radiole  similar  in  form  to  specimen  /  from  Jeru¬ 
zsälemhegy,  (figs.  299 — 300)  but  of  larger  size.  In  j  is  a  curious  extension  of  the 
vanes  into  the  body  of  the  shaft,  producing  a  form  like  that  described  later  on  as 
Radiolus  penna. 

The  supra-ambital  radioles  show  greater  differences  from  the  Cassian  forms. 
A  good  example  is  the  finely  preserved  holotype  from  Jeruzsälemhegy,  lettered  f 
(figs.  301,  302).  This  has  a  beautifully  serrate  (distally  almost  plicate)  margin  all 
round  the  blade  The  smaller  pustules  on  the  adoral  face  are  3  or  4  within  a 
length  or  width  of  2  mm.  The  pustules  in  the  proximal  -  half  of  the  adapical  face 
are  widened  and  flattened  almost  like  scales  in  four  transverse  rows,  occupying  a 
length  of  7  mm. ;  at  the  distal  end  of  the  face  is  a  sort  of  shallow  cup,  in  the 
middle  of  which  are  smaller  pustules.  A  similar  feature  is  observed  in  other 
radioles  from  Jeruzsälemhegy,  and  in  one  of  those  ( b )  from  Cutting  I.  In  the  latter 
(figs.  303,  304)  the  distal  end  of  the  adapical  face  is  slightly  depressed,  and  an 
irregulär  curved  band  of  pustules  forms  a  proximal  border  to  the  depression. 

In  radioles  supposed  to  come  from  the  adapical  region,  the  further  develop¬ 
ment  of  this  depression  or  cup  has  produced  the  goblet  shape  that  has  suggested 
the  name  of  the  mutation.  In  one  of  these  (c),  from  Cutting  I  (fig.  305),  the  bilat¬ 
eral  symmetry  of  the  blade  is  still  manifest,  the  proximal  border  of  pustules  is 
continuous  with  the  distal  border  of  the  radiole,  and  encloses  a  shallow  cup,  in 
the  middle  of  which  are  a  few  ridges  of  pustules.  In  the  other  adapical  radiole 
from  Cutting  I,  lettered  d  (figs.  306,  307),  the  original  bilateral  symmetry  is  scarcely 
to  be  detected ;  the  bands  of  pustules  are  more  continuous,  almost  right  round 
the  radiole ;  the  edge  of  the  cup  is  irregularly  plicated  in  places.  The  general 
appearance  is  that  of  a  cup-coral,  with  the  aspect  of  an  irregulär  columella  produced 
by  the  tubercles  within  the  cup. 

The  radiole  last  described  might  well  belong  to  C.  dorsata ,  but,  since  normal 
examples  of  that  species  are  not  known  from  Cutting  I,  it  is  more  likely  to 
be  C.  alata.  There  is,  however,  a  similar  radiole  from  Jeruzsälemhegy,  where 
C.  dorsata  is  fairly  common.  This  radiole,  (lettered  g  figs.  308,  309),  has  a  more 
clearly  marked,  broad,  shallow  cup,  almost  at  right  angles  to  the  long  axis  of  the 
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radiole,  but  the  shaft  shows  clearer  traces  of  the  original  dorso-ventral  differentiation 
than  does  the  poculiform  radiole  d  from  Cutting  I. 

Relations  of  the  Mutation.  —  As  previously  explained,  this  is  regarded 
as  the  last  term  at  present  known  in  the  alata  series,  and  that  series  is  supposed 
to  have  developed  parallel  to  the  dorsata  series.  On  this  view  one  can  understand 
why,  at  any  stage,  there  should  be  a  difficulty  in  distinguishing  the  least  modified 
or  infra-ambital,  and  the  most  modified  or  adapical,  radioles  of  the  6.  alata  series 
from  the  corresponding  radioles  in  the  C.  dorsata  series.  The  distinction  between 
the  normal  peripheral  radioles  will  be  made  clear  in  the  description  of  C.  dorsata. 

The  poculiform  radioles  with  their  expanded  excavate  ends,  truncate  at  right 
angles  to  the  axis,  afford  a  far  truer  subject  for  comparison  with  the  adapical 
radioles  of  Goniocidaris  clypeata  than  do  the  paletiform  radioles  of  Anaulacidaris 
Bucht.  Indeed  figures  17  and  18  on  Taf.  vi  of  Doederlein  (1887)  might  almost 
pass  for  representations  of  the  radioles  described  above,  so  far  as  mere  form  is 
concerned.  When  Doederlein  wrote,  the  Triassic  rocks  had  yielded  no  radiole  with 
an  «Endkrone»,  and  these  from  Bakony  are  the  first  of  that  age  to  be  described. 

1t  is  also  interesting  to  note  the  intensification  of  the  pustules  into  fiattened 
spinelets  in  this  mutation,  and  to  compare  it  with  the  flattening  of  the  lateral 
spinelets  in  the  radioles  of  Goniocidaris  clypeata  and  G.  mikado,  to  which  Doederlein 
(p.  34)  drew  special  attention. 

The  recent  Japanese  species  with  adapical  radioles  resembling  those  of  C.  alata 
poculiformis  were  dredged  in  Sagami  Bay,  on  a  muddy  bottom,  at  a  depth  of 
120 — 160  fathoms. 

« Cidaris »  dorsata . 

1841.  Cidaris  dorsata  (ex  Bronn  Ms.)  Münster  :  Beitr.  z.  Petrefactenk.  IV,  p.  46,  pl.  iv,  f.  1  a — / 

1855.  Cidaris  dorsata  Braun  in  Münster,  E.  Desor,  Mars:  Synops.  Ech.  foss.  p.  19,  pl.  ii,  f.  4. 

1863.  Radiolus  dorsatus  Münst.,  H.  E.  Beyrich  :  Monatsber.  preuss.  Akad.  Wiss.  Berlin,  Jahrg. 
1862,  p.  30. 

1865.  Cidaris  dorsata  Braun,  G.  C.  Laube  :  Denkschr.  Akad.  Wiss.  Wien,  Math.-Nat.  CI.  XXIV,  Abth.  2 
p.  283,  pl.  ix,  f.  12. 

1875.  Radiolus  dorsatus  Münst,  F.  A.  Quenstedt  :  Petrefactenk.  Deutschlands,  III.  p.  193,  pl.  Ixviii, 
ff.  66 — 78  ;  excl.  C.  Hausmanni,  which,  however,  does  not  appear  to  be  represented  by  any 
of  Quenstldt’s  figures. 

1875.  Cidaris  foratus  F.  A.  Quenstedt:  tom.  cit.,  p.  195,  pl.  Ixviii,  ff.  79 — 81. 

1889.  Cidaris  dorsata  Braun,  S.  v.  Wöhrmann:  Jahrb.  Geol.  Reichsanst.  Wien,  XXXIX,  p.  193,  pl.  v, 

f.  12.  Including  synonyms,  except  perhaps  C.  gigantea  Corxalia. 

1889.  Cidaris  Braunii  Desor,  S.  v. ^Wöhrmann,  pars,  loc.  cit.  pl.  v,  f.  14  non  f.  13. 

The  ascription  of  this  species  to  Braun,  by  Desor,  Laube,  and  others,  is  an 
error.  Agassiz  &  Desor  (1847,  Catal.  raisonnee,  p.  27)  even  went  so  far  as  tö 
maintain  «Cidaris  dorsata  Braun  in  Münster»  and  to  make  «Cidarites  dorsatus 
Bronn»  a  synonym  of  C.  alata.  The  two  are  the  same  species,  and  the  proper  way 
of  quoting  it  is  shown  in  the  first  entry  above.  Proof  of  this  Statement  is  afforded 
by  the  citation  « Ci daris  dorsata  Bronn»  in  the  footnote  signed  by  Braun  on  p.  16  of 
Münster’s  «Beiträge»  IV,  and  by  the  entry  « Cidaris  dorsata  Br.  mss. ;  i.  Mü. 
Beitr.  &c.»  in  Bronn’s  «Nomenclator»,  1848. 

Diagnosis.  —  A  Cidaroid  in  which  the  radioles  have  an  irregulär  micro- 
structure,  with  no  distinct  axial  complex,  radiate  septa  of  inner  layer  irregularly 
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spaced  and  sometimes  dichotomous,  radiating  from  the  axis,  and  separated  by  irre- 
gularly  spaced  trabeculae,  radiate  septa  of  outer  layer  finer  and  more  regulär ;  radiole- 
shaft  normally  pyriform  or  subclaviform,  without  clearly  differentiated  handle,  but 
covered  vvith  pustulate  Ornament,  which  may  be  in  linear  series  but  very  rarely 
forms  distinct  ridges,  or  may  be  spinulose.  All  radioles,  except  a  fevv  circum-apical, 
dorso-ventrally  compressed,  but  the  compression  is  as  a  rule  slight  and  not  more 
marked  in  the  peripheral  radioles.  Pustulation  as  a  rule  slightly  more  marked  on 
the  adapical  face.  Collerette  short,  with  fine  longitudinal  Striae. 

Lectotype:  the  original  of  Münster  (1841)  pl.  iv,  f.  i.  a\  from  the  St.  Cas- 
sian  beds  of  St.  Cassian  district. 

As  in  the  case  of  Cidaris  alata,  the  Raiblian  specimens  of  this  species  repre- 
sent  a  distinct  mutation,  of  which  the  characters  are  chiefly  manifest  in  the  presumed 
supra-ambital  radioles.  The  mutation  may  be  called  marginata,  and  the  St.  Cassian 
forms  distinguished  as  typica. 

«  Cidaris»  dorsata  typica. 

(Plate  XI,  figs.  310,  311  and  Plate  XIV,  fig.  438.) 

D  i  a  g  n  o  s  is.  —  C.  dorsata  in  which  the  pustules  on  the  radioles  are  as  a 
rule  low  and  not  elongate ;  in  which  the  distal  end  of  the  supra-ambital  and  adapical 
radioles  is  conoid  or  rounded,  and  not  limited  by  a  rim. 

Holotype.  — -  The  same  as  the  lectotype  of  the  species. 

Material  from  Bakony.  —  The  norm  of  this  species  appears  to  be 
represented  by  various  fragmentary  and  ill-preserved  radioles  from  the  Cassian  beds 
of  the  following  localities :  Cserhät  (Leitnerhof),  two  or  three  fragments ;  Veszprem, 
Giricses  Domb,  lower  stratified  limestone,  a  subclaviform  shaft ;  Veszprem,  Taka- 
rekpenztär,  a  large  shaft ;  Section  \T  Veszprem,  a  weathered  proximal  fragment ; 
the  same,  bed  e  3,  fragment  of  a  globular  shaft. 

Remarks  on  the  specimens.  —  These  present  the  various  shapes  and 
inodes  of  pustulation  noted  in  the  Cassian  specimens  (Münster,  1841,  pp.  46,  47). 
It  may  be  surmised  that  the  more  baculiform  and  pyriform  radioles  are  peripheral, 
that  the  subclaviform  and  claviform  are  supra-ambital,  and  that  the  globiform  or 
rapidly  expanding  radioles  are  adapical. 

The  dorso-ventral  flattening  characteristic  of  the  species  is  best  seen  in  the 
subclaviform  shaft  from  Giricses  Domb  (fig.  311).  This  is  14'7  mm.  long  with 
greatest  diameters  7‘2  mm.  and  6'4  mm.,  and  may  be  regarded  as  of  average  size. 

The  shaft  from  Takarekpenztar  (fig.  310)  is  much  split,  but  when  complete 
must  have  exceeded  a  length  of  40  mm. ;  its  greatest  diameters  are  13’5  and  12  mm. 
This  does  not  approach  the  swollen  rounded  shape  of  C.  gigantea  Cornaua,  nor  are 
its  pustules  arranged  in  similar  longitudinal  series. 

The  fragments  from  Cserhät  are  rather  doubtful.  One  of  them  possibly  had 
an  axial  cavity,  and  if  so  cannot  belong  to  this  species. 

Considering  the  abundance  of  Cidaris  dorsata  at  St.  Cassian,  where  it  is  said 
to  be  the  commonest  Echinoid  fossil,  its  meagre  representation  in  the  Cassian  rocks 
of  Bakony  is  remarkable. 

Some  very  small  radioles,  possibly  belonging  to  this  species,  are  dealt  with 
on  a  later  page,  under  the  heading  « Cidaris »  cf.  dorsata  et  Hausmanni. 
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« Cidaris »  dorsata  marginata  mut.  nov. 

(Plate  XI,  figs.  312 — 333  and  Plate  XIV,  fig.  439.) 

D  i  a  g  n  o  s  i  s.  —  C.  dorsata  in  vvhich  the  micro-structure  is  coarser  than  in 
the  norm,  and  the  radiate  septa  of  the  inner  layer  become  adcentrally  so  irregulär 
as  to  resemble  an  axial  complex  ;  in  which  the  pustules  on  the  adapical  face  of 
the  radioles  are  well  marked  and  frequently  produced  into  depressed  spinelets, 
especially  in  the  supra-ambital  radioles ;  in  which  the  distal  end  of  the  supra-ambital 
and  adapical  radioles  tends  to  be  excavate.  and  is  frequently  limited  by  a  rim  of 
confluent  pustules. 

Material.  —  It  is  probably  correct  to  refer  all  the  Raiblian  radioles  of 
C.  dorsata  to  this  mutation,  although  a  few  cannot  be  certainly  distinguished  from 
the  norm  of  the  species.  Thus,  I  would  place  here  the  specimen  from  the  Raibler 
Schichten  of  the  Wettersteingebirge  ügured  by  Schafhäutl  (1865,  pl.  v,  f.  3)  as 
« Cidaris  pirifera  Agassiz»  ;  the  original  is  in  the  Palaeontological  Museum,  Munich. 
Similar  specimens  from  the  Cardita  Schichten  of  Issjöchl  are  at  Vienna  (Geolog. 
Reichsanstalt).  A  list  of  Raiblian  localities  is  given  by  Wöhrmann  (1889).  The  frag- 
ments  from  Rammelsbach  (Seehaus)  which  he  figures  (pl.  v,  f.  14)  as  Cidaris  Brauni 
seem  more  probably  to  be  this  form  or  possibly  C.  alata  poculiformis.  Here  may 
also  perhaps  be  placed  the  « Cidaris  alata  Goluf.»  of  Schafhäutl  (1863,  Süd- 
Bayerns  Leth.  Geogn.  p.  341,  pl.  lxv  /,  f.  23  a,  b,  «im  schwarzgrauen  Thonmergel, 
der  Schachenalpe  am  Wetterstein». 

The  following  localities  in  Bakony  have  yielded  specimens:  Jeruzsälemhegy, 
about  33 ;  Veszprem-Jutas  Railway,  Cutting  I,  3  ill-preserved  fragments. 

Holotype.  —  Specimen  o  from  Jeruzsälemhegy  (pl.  XI,  figs.  319 — 321). 

Description  of  the  specimens.  —  The  radioles  from  Jeruzsälemhegy 
present  an  almost  complete  series,  from  the  small  presumably  infra-ambital  forms, 
and  the  pyriform  or  subclaviform  ambital  radioles,  all  of  them  differing  but  slightly 
from  the  corresponding  radioles  of  the  norm,  through  the  more  flattened,  distally 
excavate,  supra-ambital  forms,  up  to  the  adapical  radioles  with  truncate  excavate 
ends,  closely  similar  to  the  adapical  radioles  of  C.  alata  poculiformis.  Examples 
of  these  different  forms  from  the  Jeruzsälemhegy  material  will  now  be  described 
in  order. 

In  any  well-preserved  radiole,  from  any  region,  the  adoral  face  is  distinguished 
from  the  adapical  by  the  smaller  size  of  its  pustules,  except  at  the  distal  end, 
where  the  pustules  resemble  those  on  the  adapical  face.  Thus  in  the  shaft  of  a 
small  infra-ambital  radiole,  lettered  a  (figs.  312,  313),  fine  pustulation  extends  about 
7'5  mm.  out  of  a  total  length  of  1T2;  these  pustules  are  low  and  about  four  lie 
within  a  length  of  2  mm.  The  distal  region  of  the  same  face  is  occupied  by  two 
transverse  rows  of  adpressed  spinelets,  of  which  three  occupy  a  width  of  2'5  mm., 
and  the  length  of  each  may  be  as  much  as  1'4  mm.  The  adapical  face  is  irreg- 
ularly  covered  by  pustules  similar  to  those  last  described,  but  not  quite  so  long 
or  so  adpressed,  especially  in  the  proximal  region,  where  about  four  occupy  a 
width  or  length  of  2'5  mm.  At  the  sides  the  pustules  are  slightly  longer  and 
slightly  flattened,  thus  showing  a  faint  tendency  to  the  formation  of  vanes. 
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In  a  small  shaft  ( b ),  10'3  mm.  long,  with  greatest  diameters  6‘4  mm.  and 
4'1  mm.,  the  pustules  are  much  flattened,  as  though  sharing  the  dorso-ventral 
compression  of  the  shaft;  they  project  in  a  proximal  direction,  contrary  to  the  usual 
adpressed  spinelets  of  this  mutation,  though  the  feature  is  noted  in  the  proximal 
region  of  the  adapical  face  in  a  few  other  specimens. 

Shafts  of  normal  pyriform  shape  are  represented  by  specimens  e  and  f  which 
are  rolled  and  fragmentary. 

The  pyriform  shape  with  the  first  signs  of  distal  excavation  is  well  shown  in 
the  shaft  g  (figs.  314 — 316).  This,  which  seems  to  be  broken  off  just  above  the 
collerette  has  a  length  of  25' 1  mm.  and  greatest  diameters  of  11  '6  and  110  mm. 
ln  the  proximal  region  the  pustules  are  low,  especially  on  the  adoral  face  (fig.  314), 
and  are  often  hollowed  at  the  ends,  as  in  some  specimens  of  C.  alata  poculiformis , 
or  even  turned  into  slight  cavities.  In  the  middle  and  distal  regions  the  pustules 
gradually  become  more  prominent  and  directed  distalwards.  In  the  middle  region 
about  3  pustules  of  the  adoral  and  2  of  the  adapical  face  occupy  a  width  of 
2‘5  mm.  On  the  rounded  distal  end  (fig.  315)  the  pustules  are  again  smaller  and 
shorter  and  are  irregularly  distributed  in  such  a  way  as  to  leave  bare  patches.  On 
both  the  adoral  and  adapical  sides  of  the  distal  end  is  an  irregulär  depression, 
unsymmetrically  placed,  and  containing  some  pustules. 

The  slight  cavities  at  the  proximal  end  of  the  shaft  in  specimen  g  agree  in 
Position  with  the  far  more  marked  holes  found  in  Cidarites  foratus  Quenst.  The 
latter,  however,  appear  to  be  due  to  some  boring  animal  (fig.  334),  whereas  the 
cavities  in  specimen  g  are  probably  due  to  slight  erosion  and  perhaps  natural 
resorption  of  the  proximal  pustules  during  life ;  they  have  been  noticed  only  in  this 
large  radiole  and  can  scarcely  be  seen  without  a  lens.  There  is  a  more  constant 
resemblance  between  this  mutation  and  Cidarites  foratus ,  namely  the  prominence  of 
the  pustules  (fig.  335).  In  the  case  of  C.  foratus  I  regard  that  feature  as  hyper- 
trophy  in  response  to  the  Stimulus  of  the  boring  animal,  and  on  that  view  the  species 
is  a  synonym  of  Cidaris  dorsata.  Figure  12  e  on  plate  ix  of  Laube  (1865)  does  in  fact 
represent  (though  poorly)  a  specimen  referred  to  C.  dorsata  but  in  the  foratus  con¬ 
dition.  It  does  not  follow  that  the  spinulose  pustulation  of  C.  dorsata  marginata  was 
inherited  as  an  «acquired  character»  from  C.  dorsata  « forata ». 

Smaller  radioles  of  the  same  general  form  as  g  are  h,  j,  k,  l,  m.  The  regularly 
pyriform  h,  which  is  complete,  has  a  length  of  19'4  mm,  with  greatest  diameters 
97  and  8' 7  mm.  In  these,  as  well  as  in  g,  the  pustules  often  run  in  oblique  lines, 
each  pustule  lying  at  the  intersection  of  two  lines.  One  of  these  lines,  starting 
from  the  side,  near  the  proximal  end,  trends  distalwards  to  the  middle  of  the 
adapical  face  where  it  connects  with  the  corresponding  line  from  the  other  side. 
Thus  these  two  lines  form  a  wide  parabolic  curve  convex  distalwards.  The  lines 
Crossing  the  limbs  of  this,  pass  on  to  the  adoral  surface,  where  they  meet  in  a 
parabolic  curve  of  similar  position  but  narrower. 

The  micro-structure  of  such  radioles  is  described  and  compared  with  that  of 
the  norm  on  p.  174  under  C.  alata  (PI.  XIV,  fig.  439). 

In  m  the  base  is  preserved  (fig.  317),  and  in  this  radiole  the  characters  of 
the  supra-ambital  series  just  begin  to  be  distinct.  The  sagittal  line  of  the  adoral 
face  forms  a  slight  concave  curve,  from  the  annulus  almost  to  the  distal  end,  where 
•t  bends  suddenly,  at  little  more  than  a  right  angle,  to  the  apex  (fig.  318).  Neither 
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annulus  nor  acetabulum  shows  any  marked  obliquitv.  Compared  with  the  massive 
shaft,  the  acetabulum  is  small,  the  annulus  slight,  and  the  collerette  short :  length 
of  radiole,  22'3  mm.;  greatest  diameters,  9‘4  and  8'7  mm.;  diameters  of  annulus 
2'4  and  23  mm.;  from  base  of  annulus  to  top  of  collerette  12  mm.  From  the 
point  on  the  adoral  face  where  the  sagittal  line  bends  to  the  apex,  a  slightly  more 
confluent  row  of  pustules  passes  in  a  slightly  proximal  direction  on  to  the  adapical 
face,  thus  tending  to  form  a  rim  round  the  distal  end.  The  sagittal  line,  in  passing 
from  the  rim  on  the  adoral  face  to  the  distal  extremity,  follows  a  faintly  convex 
curve;  but  on  the  adapical  face  the  corresponding  tract  follows  a  faintly  concave 
curve. 

In  specimens  n,  o,  p ,  q,  r,  the  features  adumbrated  in  m  are  intensified,  as 

shown  in  figures  319 — 326.  The  rim  round  the  distal  end  is  more  definite  and, 

on  the  adapical  side  may  be  produced  downwards  in  a  distinct  angle  (fig.  321). 
Thus,  as  seen  from  the  distal  end  (fig.  320),  the  radiole  is  almost  triangulär  in 
section.  This  is  the  kind  of  modification  that  produced  the  Cassian  Cidaris  trigona , 
but  here  it  is  not  carried  so  far  as  in  that  species. 

The  radioles  nearer  the  apex  of  the  test  seem  to  be  represented  by  forms 

with  less  dorso-ventral  compression,  less  marked  bilateral  symmetry,  more  regularly 
pyriform,  but  with  the  distal  end  fiattened  or  truncated,  almost  at  right  angles  to 
the  axis,  and  sometimes  hollowed,  as  in  C.  alata  poculiformis.  Specimen  s  (figs. 
327—329)  appears  to  represent  the  first  incoming  of  this  form ;  its  distal  end  is 
still  slightly  rounded,  and  is  strongly  spinulose.  In  t  (figs.  330 — 333),  which  represents 
the  extreme  modification  in  this  direction,  the  rim  is  almost  continuous,  and  within 
it,  roughly  parallel  to  its  edge,  are  rows  of  pustules,  rising  a  little  higher  on  the 
adoral  than  on  the  adapical  side ;  the  diameters  of  the  truncate  top  are  10'4  and 
10  mm. ;  it  is  hollowed  excentrically  towards  the  adapical  margin. 

Relations  of  the  Mutation.  —  This  last  form  approaches  close  to  that 
regarded  as  the  extreme  adapical  form  of  C.  alata  poculiformis,  and  it  is  hard  to 
say  to  which  species  the  specimens  represented  in  figures  306 — 309  should  be 
referred.  The  resemblance  between  these  most  modified  forms  does  not  prove  the 
specific  identity  of  C.  alata  and  C.  dorsata,  for  the  normal  forms  of  the  ambital 
and  supra-ambital  radioles  are  readily  distinguished. 

A  radiole  of  this  last  form  has  been  described  by  Quenstedt  (1875,  p.  194, 
pl.  lxviii,  f.  77)  as  Radiolus  dorsatus  «ein  wahrer  fungiformis»,  and  said  to  come 
from  the  Cassian  beds  of  St.  Cassian.  This  is  the  only  such  form  I  have  ever 
seen  or  read  of  in  the  Cassian  beds,  where  it  must  certainly  be  rare,  if  inded  it  is 
really  found  in  them.  Its  occurrence  does  not  affect  the  distinctness  of  our  Raiblian 
mutation,  which  is  based  on  other  characters. 
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«Cidaris»  scrobiculata. 

(Plate  XI,  figs.  336—339.) 

1841.  Cidaris  scrobiculata  Braun  in  Münster,  Beitr.  z.  Petrefactenk.  IV.  p.  45,  pl.  iii,  1.  21,  a,  b. 
1865.  Cidaris  scrobiculata  Braun,  G.  C.  Laube,  Denkschr.  Akad.  Wiss.  Wien,  Math.-Naturw.  CI., 
XXIV,  Abth.  2,  p.  285,  pl.  viii  b,  f.  7. 

1904.  Cidaris  dorsata  Bronn  in  Münster  (pars),  F.  Broili,  Palaeontographica,  L,  p.  153. 

Diagnosis.  —  A  Cidaroid  with  main  radioles  not  exceeding  15  mm.  in 
length,  having  a  pyriform,  globose,  or  truncate-conical  shaft,  the  surface  of  which 
is  covered  with  small  deep  pits  irregularly  distributed  and  having  a  granulär  border 
apparently  of  fused  pustules. 

Braun’s  description  (1841)  runs:  «Diese  seltenen  kleinen  bimförmigen  Stacheln 
zeichnen  sich  durch  die  unregelmässig  auf  der  ganzen  Oberfläche  vertheilten  tiefen 
Grübchen  aus,  an  deren  Kanten  sich  keine  Knoten  oder  Warzen  zeigen.  Der  Gelenk¬ 
kopf  ist  glatt,  der  kurze  Stiel  und  der  ringförmige  Leisten  fein  gestreift.» 

The  species  was  accepted  by  every  author  down  to  and  including  Laube  (1865), 
who,  however,  substituted  «kugelförmig»  for  «bimförmig»,  adding  «zuweilen  auf 
dem  Scheitel  abgeplattet».  His  diagnostic  Statement,  «colli,  brevi,  forti,  fossa  articulari 
magna»,  is  not  applicable  to  all  specimens.  As  regards  the  surface  Ornament,  he 
specially  mentions  granules,  and  says  that  the  pits  occur  between  them,  while 
towards  the  distal  end  the  pits  may  occasionally  give  place  to  rounded  pustules. 
Granules  are  in  fact  so  easily  seen,  and  it  is  so  obvious  that  the  walls  of  the  pits 
are  composed  of  fused  pustules,  that  one  suspects  Braun’s  «keine  Knoten  u.  s.  w.» 
to  be  a  misprint  for  «kleine  Knoten  u.  s.  w.» 

Quenstedt  (1875,  p.  194)  seems  to  have  been  unacquainted  with  true  specimens 
of  this  species,  but  compared  the  form  with  that  of  similar  small  radioles  assigned 
by  him,  no  doubt  correctly,  to  C.  dorsata. 

Broili  (1904),  after  study  of  the  original  material  and  of  radioles  from  the 
«Pachycardientuffe»  of  the  Seiser  Alp,  has  made  the  species  a  synonym  of  C.  dorsata. 

Material  from  the  T  y  r  o  1.  —  The  British  Museum  contains  six  radioles 
labelled  «St.  Cassian»  from  the  Klipstein  Collection,  No.  642  (regd.  36489  &  E  9464), 
and  12  specimens  out  of  the  material  reported  on  by  Broili,  from  the  Pachycardien¬ 
tuffe,  Tschapit-bach,  Seiser  Alp.  (regd.  E  4702,  E  9463).  In  addition  to  these,  I  have 
examined  the  original  specimens  at  Munich  and  Vienna. 

Dr.  Broili  (1904),  while  recognising  that  his  material  from  the  Pachycardien¬ 
tuffe  agrees,  in  the  main,  with  C.  scrobiculata ,  has  made  that  name  a  synonym 
of  C.  dorsata.  His  reasons  appear  to  be  :  1 .  that  in  the  Cassian  beds  C.  scrobiculata 
is  rare;  2.  that  the  radioles  from  the  Pachycardientuffe  may  owe  their  peculiarities 
to  an  exaggerated  deposition  of  stereom,  such  as  is  observed  also  among  the 
Contemporary  Brachiopods,  Lamellibranchs,  and  Gastropods ;  3.  that  if  the  granulation 
of  their  surface  were  rubbecl  down  by  external,  mechanical  agencies,  they  would 
agree  with  Braun’s  diagnosis  of  the  Cassian  C.  scrobiculata. 

The  first  argument  would  be  a  reasonable  one  if  the  Cassian  forms  alone 
were  considered ;  but  in  the  Pachycardientuffe  the  radioles  in  question  are  quite 
numerous.  1t  should  also  be  remembered  that  other  distinct  and  universally  accepted 
species  among  the  St.  Cassian  radioles  are  equally  rare 
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The  second  Statement  is  perfectly  true  if  the  Pachycardierituffe  radioles  be 
compared  with  the  Cassian  C.  scrobiculata ;  but  when  the  true  C.  dorsata  is  in  question, 
then  the  kind  of  change  invoked  by  Dr.  Broili  is  admirably  seen  in  the  Raiblian 
mutation  marginata,  and  this  has  not  the  character  of  C.  scrobiculata. 

The  third  argument  loses  its  force  when  one  recognizes  that  the  granulation 
was  developed  in  the  Cassian  C.  scrobiculata.  No  amount  of  weathering  will  turn 
an  undoubted  C.  dorsata  into  C.  scrobiculata  or  vice  versa,  and  the  very  different 
nature  of  their  Ornament  is  clearly  shown  by  the  enlarged  figures  given  herewith 
(PI.  XI,  figs.  317,  334,  337—339). 

The  radioles  of  C.  scrobiculata  not  only  present  the  slight  mutation  from  the 
Cassian  to  the  Pachycardientuffe  type,  but  in  each  set  they  have  varying  shapes 
probably  correlated  with  their  position  on  the  test,  the  pyriform  ones  being  presum- 
ably  adoral,  and  the  truncate  ones  adapical. 

In  all  respects  then  the  radioles  to  which  the  name  C.  scrobiculata  has  been 
applied  present  sets  or  series  parallel  to  those  of  C.  dorsata,  and  at  no  point  do 
1  recognise  a  clear  transition  from  one  supposed  species  to  the  other. 

Material  from  Bakony.  - —  A  single  ill-preserved  radiole  from  the 
Cassian  bed  e  of  Section  VI  at  Veszprem  (fig.  336). 

This  fragment,  which  consists  of  the  shaft  only,  is  4‘2  mm.  long,  with  a  mean 
diameter  in  its  thickest  part  of  3  mm.  The  shape  is  pyriform,  tending  to  globose, 
and  the  surface,  though  worn,  shows  distinct  traces  of  the  characteristic  pits, 
especially  in  the  distal  region. 


«  Cidaris»  fustis. 

(Plate  XII,  figs.  34C,  341.) 

1865.  Cidaris  fustis  G.  C.  Laube,  Denkschr.  Akad.  Wiss.  Wien,  Math.-Naturw.  CI.,  XXIV,  Abth.  2, 
p.  290,  pl.  x,  f.  4,  4a. 

1875.  Cidaris  fustis  Laube,  A  Quenstedt  :  Petrefactenk.  Deutschlands,  p.  198,  pl.  lxviii,  ff.  92 — 95. 

Laube’s  d  i  a  g  n  o  s  i  s  is  :  Radiolus  cylindricus,  facies  undique  glabra,  collis 
brevis,  fossa  articularis  parva,  glabra. 

Discussion  of  Cassian  specimens.  —  This  species  is  very  doubtful. 
It  is  exceedingly  rare,  and  such  few  specimens  as  have  been  referred  to  it 
are  ill  preserved.  In  the  Collection  of  the  Geological  Survey  at  Vienna  are  a  few 
fragments,  including  the  holotype.  The  Klipstein  Collection  in  the  British  Museum 
does  not  contain  a  single  fragment,  unless  it  be  the  Originals  of  C.  Meyeri,  a  sup- 
position  which  would  of  course  make  C.  fustis  a  synonym  of  C.  Meyeri.  Laube’s 
holotype  is  much  rolled,  also  bored,  so  that  the  «facies  glabra»  may  be  accidental. 
Further  the  surface  is  not  quite  «undique  glabra»,  since  towards  the  collerette  it 
shows  more  signs  of  longitudinal  ribbing  even  than  indicated  in  Laube’s  fig.  4 a. 
Neither  should  the  radiole  be  described  as  cylindrical,  since  it  is  somewhat  bilaterally 
compressed,  having  in  the  proximal  half  four  tlattened  faces,  two  on  the  back  and 
two  on  the  front.  At  the  distal  end  is  a  great  excavation  towards  one  side,  and 
this  suggests  that  there  was  a  large  axial  canal  The  same  feature  is  shown  in 
Quenstedt’s  figures. 

The  general  shape,  the  small  base,  and  the  longitudinal  ribbing  of  the  holotype, 
remind  one  of  the  specimen  hereinafter  described  as  C.  Meyeri;  but  all  Laube’s 
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specimens  of  C.  fustis  are  thicker  in  proportion,  and  their  axial  canal  appears  to 
have  been  bigger. 

Quenstedt  has  pointed  out  the  distinctions  from  the  somewhat  similar  C.  Bromti 
Klipst. 

Hesse  (1900,  p.  230)  places  C.  fustis  next  after  C.  dorsata.  Some  specimens 
of  the  latter  do  in  fact  resemble  C.  fustis  in  the  shape  of  the  shaft  and  apparently 
in  the  loose  structure,  if  not  entire  absence,  of  the  axial  complex  ;  it  would  be 
hard  to  distinguish  rolled  radioles  of  this  form  from  C.  fustis,  except  by  the  smaller 
base  of  the  latter,  and  this  again  might  be  an  individual  abnormality. 

Though  I  cannot  rid  myself  of  the  suspicion  that  the  radioles  assigned  to 
C.  fustis  may  belong,  some  of  them,  to  C.  Meyeri,  which  is  itself  insecurely 
established,  and  the  rest  to  C.  dorsata,  still  for  the  sake  of  convenience  1  retain 
the  name  for  those  few  cucumber-shaped  radioles  with  small  bases,  which  cannot 
be  referred  elsewhere  with  certainty. 

Material  from  Bakony.  —  From  the  Cassian  bed  e4  at  Section  VI, 
Veszprem,  comes  the  proximal  portion  of  a  radiole,  4'7  mm.  long,  sub-cylindrical 
at  its  distal  end  with  a  diameter  circa  1'4  mm.,  and  swollen  proximally  to  a  diameter 
2-2  mm.,  while  the  collar  has  a  mean  diameter  of  0'6  mm. 

From  the  Raiblian  of  Jeruzsälemhegy  there  are  four  obscure  radioles,  of  which 
at  least  one  is  reminiscent  of  the  holotype,  even  in  accidental  features  (PI.  XII, 
figs.  340,341);  it  is  21\3  mm.  long,  with  diameters  at  the  widest  part  6  mm.  and 
7‘2  mm.;  the  base  is  broken  off  at  the  collerette,  where  the  diameters  are  2  mm. 
and  0'95  mm. 

A  subcylindrical  radiole,  slightly  crushed  along  the  middle  line,  from  the 
Pachy cardien tuffe  of  the  Tschapit-bach,  has  been  doubtfully  referred  to  this  species 
by  Broii.i  (1904,  pl.  xvii,  f.  55),  so  that  the  record  from  the  Raiblian  is  not  altog- 
ether  new. 


« Cidaris »  decorata. 

(Plate  XII,  fig.  342,  and  Plate  XV,  fig.  442.) 

1841.  Cidaris  decorata  Müns  ter,  Beitr.  z.  Petrefactenk.  IV,  p.  45.  pl.  iii,  f.  22  a,  b,  c. 

1865  Cidaris  decorata  Münster,  G.  C.  Laube,  Denkschr.  Akad.  Wiss.  Wien,  Math.-Naturw.  CI.  XXIV, 
Abth.  2,  p.  290,  pl.  x,  f.  5  a,  b,  e  (not  c,  d,  /.). 

1900.  Cidaris  decorata  Münster,  E.  Hesse,  Neues  Jahrb.  f.  Min.,  Beil.-Bd.  XIII,  p.  227. 

1904.  Cidaris  decorata  Münster,  F.  Broili,  Palaeontographica.  L,  p.  155,  pl.  xvii,  ff.  30—36. 

D  i  a  g  n  o  s  i  s.  —  A  Cidaroid  of  which  the  primary  radioles  have  a  micro- 
structure  of  normal  Cidaris  type ;  shape  elongate  sub-claviform,  pointed  distally, 
often  somewhat  dorso  ventrally  compressed ;  Ornament  of  sharply  raised  rounded 
ribs,  some  running  the  whole  length  of  the  shaft,  others  between  them  shorter, 
both  ribs  and  intervals  with  a  line  granulär  longitudinal  striation ;  acetabulum 
coarsely  crenelate ;  annulus  tinely  crenelate  or  smooth ;  collerette  tapering  from 
annulus  to  base  of  shaft,  granulo-striate. 

Notes  on  Cassian  specimens.  —  In  a  shaft  from  the  Klipstein 
Collection  in  the  British  Museum,  with  greatest  diameter  7'2  mm.,  are  25  ribs,lof 
which  eleven  reach  the  distal  end,  or,  more  precisely,  come  within  1  mm.  of  the 
extremitv.  The  longitudinal  striae  between  them  are  about  28  to  the  millimetre, 


186 


Triassic  Echinoderms  of  Bakony. 


but  on  the  ribs  they  are  coarser.  These  striae,  which  represent  the  edges  of  the 
radiate  septa  of  the  stereom,  are  broken  up  into  granules,  which  vary  in  intensity. 
Laube  describes  them  as  punctate  («dunktirte»  sic);  but  the  punctate  appearance 
arises  only  when  the  Ornament  is  worn,  so  that  one  sees  the  trabeculae  uniting  the 
radiate  septa,  and  the  «punctae»  between  them. 

The  Originals  of  Laube’s  figs.  5  c,  d,  e  do  not  seem  to  be  of  this  species. 
Their  outline  is  different,  since  they  suddenly  swell  out ;  also  the  numerous  pus- 
tules  and  spinelets  following  the  course  of  the  ribs  are  much  stronger  than  the 
almost  microscopic  granules  of  the  normal  C.  decorata. 

ln  a  few  well-preserved  radioles  of  C.  decorata,  however,  the  granulation 
assumes  a  shagreen  character  coarser  than  the  striation.  It  then  forms  a  distinct 
cortical  layer,  covering  the  radiate  septa.  Both  the  shagreen  cortex  and  the  septa 
exposed  vvhere  it  is  eroded  are  clearly  seen  in  two  fragments  from  St.  Cassian 
(Brit.  Mus.,  E  1024). 

The  micro-structure  is  shown  in  a  section  of  a  similar  fragment  (Brit.  Mus., 
E  4607  ;  PL  XV,  fig.  442).  The  cortex  is  here  seen  to  be  formed  by  the  suddenly 
widened  and  closely  abutting  outer  ends  of  the  radiate  septa.  It  does  not  form  a 
layer  so  distinct  in  structure  as  in  some  later  Cidaridae,  and  its  thickness  is  there- 
fore  indefinite,  but  may  be  taken  as  from  0T  to  0'2  mm.  The  layer  of  radiate 
septa  is  about  0'9  mm.  thick.  The  septa  are  wedge-shaped,  increasing  somewhat 
more  rapidly  in  thickness  towards  the  periphery.  They  are  slightly  grouped  in  fan- 
shaped  fascicles  under  the  ribs,  and  may  dichotomise  occasionally  near  their  origin. 
They  Start  from  a  thin  layer  of  fine  irregulär  meshes.  Within  this  is  the  axial 
complex  of  much  larger,  very  irregulär  meshes,  which  seem  to  become  rather  smaller 
towards  the  centre.  Probably  there  was  irregulär  resorption  about  the  axis  of  the 
radiole,  so  that  in  some  specimens  there  seems  to  have  been  a  large  axial  canal, 
now  rendered  visible  by  the  coloured  matrix,  while  other  specimens  show  no  trace 
of  this.  In  the  section  described  it  is  hard  to  see  whether  there  is  any  axial  stereom 
or  not.  From  the  centre  outwards,  the  thickness  of  the  axial  complex  is  about  1*47  mm. 

Therefore  in  a  transverse  section  of  a  radiole  of  diameter  100,  the  relative 
thicknesses  are  cortex  3,  septal  layer  18,  total  diameter  of  axial  complex  58. 

Specimens  from  the  Pachycardientuffe  of  the  Seiser  Alp  do  not  markedly  differ 
from  the  St.  Cassian  radioles.  Those  available  (Brit.  Mus,  E  4614  and  E  4696) 
incline  to  be  relatively  thinner,  and  with  the  dorso-ventral  differentiation  more  marked 
owing  to  the  absence  of  ribs  on  one  face  (?  the  adoral) ;  several,  rather  small 
specimens,  are  figured  by  Broili. 

Material  from  Bakony.  —  The  Cassian  beds  of  Cserhät  (Leitnerhof) 
have  yielded  a  few,  generally  weathered  fragments,  which  may  belong  to  this  species, 
though  it  is  hard  to  distinguish  them  from  fragments  that  probably  belong  to  Cidaris 
fasciculata.  Unfortunatelv  microsections  showed  no  structure.  The  distal  end  of 
a  radiole,  probably  of  C.  decorata,  has  been  found  in  bed  e4  at  Section  VI,  Veszprem. 

From  the  Raiblian  beds  of  Jeruzsälemhegy  comes  the  distal  end  of  a  radiole, 
7  X  1’5  mm.,  with  six  ribs  (fig.  342).  In  this  fragment  longitudinal  striae  are  seen 
in  the  intervals  between  the  ribs,  and  the  characteristic  micro-structure  can  be  made 
out  on  the  broken  proximal  end.  The  striae  are  finer  than  in  normal  Cassian 
specimens,  being  about  35  to  the  millimetre.  This  greater  fineness  of  striation 
has  also  been  noticed  in  the  specimens  from  the  Pachycardientuffe. 
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« Cidaris »  fasciculata. 

(Plate  XII,  fig.  343.) 

1843.  Cidaris  fasciculata  A.  v.  Klipstein,  Geol.  Östlich.  Alpen,  p.  269,  pl.  xviii,  f.  3  a — c,  and  7. 

1855.  Cidaris  avena  Desor,  Synops.  Ech.  foss.,  p.  21,  pl.  ii,  f.  25. 

1855.  Cidaris  fasciculata  Klipstein  pars,  Desor,  Synops.  Ech.  foss.,  p.  21,  pl.  ii,  f.  16. 

1865.  Cidaris  fasciculata  Klipstein,  G.  C.  Laube,  Denkschr.  Akad.  Wiss.  Wien,  Math.-Naturw.  CI. 

XXIV.  Abth.  2,  p.  293,  pl.  x,  f.  12. 

Diagnosis.  —  A  Cidaroid  with  primary  radioles  subcylindrical  or  fusiform, 
the  supposed  peripheral  ones  ending  in  an  irregulär  obtuse  point  often  with  marked 
ribs  which  die  away  into  the  shaft,  where  they  give  place  to  hne  longitudinal  ribs 
broken  up  into  granules ;  collerette  varies  in  relative  length,  with  surface  finely 
striate,  sides  usually  concave,  ending  in  a  raised  distal  margin  which  is  usually 
oblique ;  annulus  well-marked,  striate,  almost  straight ;  acetabulum  wide,  deep, 
with  raised,  crenelate  margin. 

Notes  on  Cassian  specimens.  —  The  diagnosis  is  based  on  the 
eight  specimens  (syntypes)  forming  No.  651  of  the  Klipstein  Collection  in  the  British 
Museum.  Of  these  1  hereby  select  the  original  of  Klipstein’s  pl.  xviii,  f.  3  a,  b, 
as  holotype  (regd.  E  9412);  the  original  of  f.  3,  c.  is  registered  E  9413;  the  ori¬ 
ginal  of  f.  7  is  the  holotype  of  Cidaris  avena  Desor  (regd.  E  4682);  the  remaining 
five  specimens  are  registered  36495. 

In  restoring  C.  avena  to  C.  fascicidata  Laube  was  undoubtedly  correct,  but 
it  is  not  clear  why  he  stigmatised  Klipstein’s  hgure  7  as  «sehr  ungenaue».  It  is 
true  that  the  specimen  now  consists  of  only  the  distal  half,  but  this  agrees  closely 
with  the  hgure,  and  there  is  no  reason  to  doubt  the  accuracy  of  the  remaining  half. 
Other  specimens  of  C.  fasciculata  have  a  collerette  and  base  of  similar  character. 
Klipstein’s  hgure  7  represents  the  specimen  from  the  side  of  one  of  the  three  ribs 
or  keels  to  which  it  owes  its  subtriangular  section. 

There  is  little  to  add  to  Klipstein’s  excellent  description  of  his  species,  but  a 
few  measurements  (in  millimetres)  will  render  it  more  precise. 


Holotype 

E  9413 

36495  a 

36495  b 

Greatest  length . 

.  .  .  19'6 

1L3 

ca  16‘5 

9*4 

Greatest  diameter . 

...  4'6 

2-9 

5-4 

3-9 

Greatest  length  of  collerette  .  . 

...  2-8 

2'5 

2-0 

ca  1*6 

Least  »  »  »  .  . 

...  22 

17 

ca  l'O 

1-0 

Least  diameter  of  collerette  . 

...  3-0 

2'0 

27 

2-2 

Diameter  at  annulus  .... 

.  .  .  3-2 

2-0 

? 

2-2 

Outer  diameter  of  acetabulum  . 

.  .  .  2'5 

1-35 

L5 

These  measurements  show  that  there  is  considerable  Variation  in  the  relative 
thickness  of  the  shaft,  and  in  the  relative  length  of  the  collerette. 

The  ribs  of  the  shaft  run  3  to  a  millimetre  on  the  side  of  the  least  length  of 
collerette,  and  from  rather  less  than  this  down  to  2  to  a  millimetre  on  the  other 
side  of  the  shaft.  I  cannot  decide  which  face  is  to  be  regarded  as  adoral.  These 
ribs  are  very  much  coarser  than  the  striae  of  the  collerette,  and  are  homologous 
with  the  ribs  of  C.  decorata.  In  fact,  where  the  surface  is  worn  the  striae  are 
seen  on  the  shaft  also,  about  8  or  9  going  to  a  rib. 
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The  fragments  figured  by  Laube  as  C.  decorata  (his  pl.  x,  f.  5  c,  d,  f)  prob- 
ably  belong  to  this  species. 

The  rarity  of  C.  fasciculata,  to  which  species  apparently  no  other  author  has 
referred,  when  taken  with  the  peculiar  shape  of  the  collerette,  suggests  that  these 
radioles  may  be  forms  occupying  a  restricted  region  of  the  test  in  some  species  of 
which  other  radioles  have  been  described  under  another  name.  The  form,  however, 
is  distinct  and  easily  recognised. 

Material  f  r  o  m  Bakony.  —  There  is  nothing  that  can  be  referred  with 
certainty  to  C.  fasciculata ,  but  there  are  fragments  that  might  as  well  belong  to 
it  as  to  anything  eise,  while  some  of  the  fragments  from  the  Cassian  of  Cserhät, 
already  mentioned  under  C.  decorata ,  may  perhaps  represent  a  species  or  subspecies, 
intermediate  between  C.  decorata  and  C.  fasciculata.  Better  specimens  may  be 
found  any  day,  and  in  that  event  the  preceding  notes  may  prove  useful. 

The  Raiblian  beds  a — b  of  Section  IV,  Veszprem  have  yielded  one  fragmen t 
of  a  shaft  that  is  much  compressed  but  presents  the  Ornament  characteristic  of  this 
species  (fig.  343).  Length,  6  mm.;  transverse  diameter,  proximal  1’5  mm.;  distal 
2'3  mm.;  dorsoventral  diameter,  proximal  08  mm,  distal  L2  mm.;  number  of 
ribs,  8  on  one  face,  10  rather  finer  on  the  other.  This  specimen  may  belong  to 
Cidaris  decoratissima,  but  the  Ornament  is  finer,  and  the  shape  of  the  fragment 
more  reminiscent  of  some  C.  fasciculata. 

« Cidaris »  similis. 

(Plate  XII,  fig.  346,  &  Plate  XV,  fig.  444.) 

1841.  Cidaris  baculifera  Ag.,  Münster  :  Beitr.  z.  Petrefactenk.  IV,  p.  46,  pl.  iii,  f.  24  a — c  (non 

C.  bacculifera  L.  J.  R.  Agassiz,  1840:  Ech.  Foss.  Suisse,  Mem.  Soc.  Helvet.  IV,  p.  80, 

pl.  xxia,  f.  12.  A  Kimmeridgian  species). 

1843.  ?  Cidaris  bispinosa  A.  v.  Klpstein:  Geol.  Östl.  Alpen,  p.  272,  pl.  xviii,  f.  12  a,  b.  (non  C.  bi- 
spinosa  Defrance,  1817.  Made  synonym  of  C.  IVissmanni  Desor  by  Laube,  1865  and 
Broili,  1904). 

1846.  Cidaris  Braunii  Desor  var.  C.  baculifera  Münst.,  Agassiz  &  Desor  :  «Catal.  raisonn.  Ech.» 

Ann.  Sei.  Nat.  (3),  Zool.  VI,  p.  335.  Also  separate  issue,  1847,  p.  31.  (non  C.  Braunii 

Desor  ;  vide  sub  C.  Waechteri). 

1849.  ?  Cidaris  subbispinosa  A.  C.  D.  d’Orbigny,  Prodr.  Pal.  stratigr.  I,  p.  205.  (Replaces  C.  bispi¬ 
nosa  Kl  i  pst) 

1855.  Cidaris  similis  E.  Desor  :  Synops.  Ech.  Foss.  p.  22,  pl.  ii,  f.  28  (reproduces  Münster’s  f.  24 
a,  b.  «Peut-etre  .  .  .  une  variete  grele  du  C.  Braunii»). 

1855.  ?  Cidaris  bispinosa  Klipstein,  E.  Desor  :  Synops.  Ech.  Foss.  p.  22,  pl.  ii,  f.  18. 

1863.  Radiolus  similis  Desor,  H.  E.  Beyrich  :  Monatsber.  preuss.  Akad.  Wiss.  Berlin,  Jahr  1862, 
p.  31.  (a  specimen  from  Füssen,  like  Münstlr’s  f.  24  a.) 

1865.  Cidaris  Braunii  Desor,  G.  C.  Laube;  Denkschr.  Akad.  Wiss.  Wien,  Math.-Naturwiss.  CI.  XXIV, 
Abth.  2,  p.  293,  pl.  x,  f.  6  e,  f.  (non  6  a—d,  which  really  are  «C.  Braunii».) 

1900.  Cidaris  similis  Desor,  E.  K.  Hesse  :  N.  Jahrb.  f.  Min.,  Beil.-Bd.  XIII,  p.  227. 

1904.  ?  Cidaris  Brauni  Desor,  Broili  :  Palaeontographica,  L,  p.  155  (pars,  ?  pl.  xvii,  f.  27). 

Diagnosis.  —  A  Cidaroid  in  which  the  primary  radioles  have  a  micro- 
structure  of  fine,  close-set,  wavy,  dichotomising  and  anastomosing  septa,  with  small 
axial  complex ;  in  which  normal  (peripheral)  radioles  are  baculiform,  with  shaft 
dorsoventrally  compressed,  longitudinally  striate,  and  ornamented  with  regulär  long¬ 
itudinal  rows  of  strong,  discrete,  subequal  pustules,  usually  thorn-like,  more  pro- 
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nounced  on  one  (?  adapical)  side  ;  collerette  distinct,  striate ;  annulus  sharp, ^  pro¬ 
minent,  striate ;  acetabular  margin  prominent,  smooth. 

The  Holotype  must  be  one  of  the  specimens  shown  in  the  figures  repro- 
duced  by  Desor,  and  I  therefore  select  the  original  of  Münster’s  f.  24  b,  since  it 
shows  the  base.  It  comes  from  St.  Cassian,  and  is  preserved  in  the  Palaeontological 
Museum,  Munich. 

Notes  on  St.  Cassian  material. —  No  complete  radiole  was  known  to 
Münster,  and  none  is  known  to  me.  The  longest  fragment  in  the 'British  Museum 
(Klipstein  Collection)  measures  1 8*5  mm.,  with  a  greatest  transverse  diameter  of 
2’4  mm.  including  the  pustules,  and  a  greatest  sagittal  diameter  of  2T  mm.  It  is 
the  proximal  end  of  a  radiole,  and  the  greatest  thickness  is  at  about  two-thirds  of 
its  length.  The  diameter  of  the  annulus  is  1*9  nun.;  the  outer  diameter  of  the 
acetabulum,  T2  mm.  The  distal  end  of  a  radiole  in  the  same  collection  has  a 
length  of  10  mm.,  and  tapers  from  1'7  to  0‘6  mm.  in  transverse  diameter,  from 
1‘5  to  TO  mm.  in  sagittal  diameter;  the  actual  extremity  was  broken  off  apparently 
during  life,  and  the  broken  edges  rounded  and  slightly  thickened.  Calculation  from 
these  data  gives  35  mm.  as  the  minimum  length  admissible  for  the  former  fragment. 
Fragments  having,  as  a  few  have,  a  transverse  diameter  of  3  mm.,  may  therefore 
have  come  from  radioles  at  least  44  mm.  long.  Münster’s  restoration  seems  to 
suggest  a  radiole  rather  longer  than  this.  The  majority,  no  doubt,  were  smaller. 
The  small  size  of  the  acetabulum  implies  a  small  mamelon,  and  probably  a  small  test. 

The  regularity  of  the  ridges  is  a  conspicuous  feature.  Münster  gives  their 
nuiuber  as  from  8  to  10.  The  hrst  specimen  measured  above  has  8  ridges  and  a 
broad  smooth  back.  A  narrower  proximal  fragment  has  5  ridges,  with  an  incipient 
sixth.  The  largest  proximal  fragment  and  the  distal  fragment  previously  mentioned 
have  each  7  ridges  with  an  eighth  obsolescent  or  incipient.  The  number  10  seems 
to  be  rare  and  confined  to  such  radioles  as  have  ridges  on  the  back. 

The  pustules  usually  form  spinelets  with  a  rake  distalwards.  The  longest 
proximal  fragment  has  19  in  one  of  its  lateral  rows,  occupying  15.5  mm.  of  the 
shaft.  The  lateral  rows  are  generally  the  more  complete  and  regulär,  and  their 
pustules  have  a  slight  dorso-ventral  compression ;  the  intervening  rows  on  the 
supposed  adapical  face  are  more  pronounced  but  less  regulär. 

Between  the  rows  and  on  the  frequently  smooth  back  (?  adoral  face)  is  seen 
a  very  fine  longitudinal  striation.  due  to  the  outcropping  radiate  septa.  The  trabe- 
culae  are  also  clearly  seen. 

The  striae  of  the  collerette  are  rather  coarser  than  those  of  the  shaft. 

The  annulus  is,  as  a  rule,  cut  to  a  sharp  edge  by  a  flat  platform  on  the 
distal  side,  and  a  slope  continuous  with  the  conical  base  on  the  proximal  side. 

The  micro-structure  (PI.  XV,  fig.  444)  consists  of  an  axial  complex,  occupying 
about  one-seventh  the  total  diameter ;  and  of  radiate  septa,  very  closely  set,  and 
joined  by  obscure  trabeculae.  These  septa  constantly  diverge,  fork,  and  re-unite, 
so  that  all  have  a  peculiar  wavy  course.  Towards  the  pustules  they  fan  out  and 
fork  rapidly,  at  the  same  time  thickening.  The  trabeculae  seem  rather  stout  near 
the  periphery,  but  are  very  irregulär ;  it  is  very  hard  to  distinguish  them  at  all 
in  the  inner  parts  of  the  section.  Here  the  septa  often  seem  broken  into  short 
isolated  blocks,  an  appearance  probably  due  to  their  Perforation.  Near  the  periphery 
the  septa  are  about  70  to  the  millimetre,  a  measurement  that  also  applies  to  the 
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surface  striae ;  but  on  the  pustules  they  swell  out  to  a  thickness  of  only  40  to 
the  millimetre. 

In  the  section  figured,  the  stereom-strands  of  the  axial  complex  seem  chiefly 
to  lie  parallel  to  the  transversal  plane.  This  fact,  though  at  present  isolated,  when 
considered  in  connection  with  the  greater  persistence  of  the  lateral  rows  of  pustules, 
suggests  ä  fundamental  and  primitive  bilateral  symmetry.  Some  small  elongate 
radioles,  apparently  belonging  to  C.  alata,  are  in  fact  very  like  some  of  the  more 
compressed  C.  similis. 

The  bilateral  form  is  perhaps  best  retained  in  such  a  variety  of  C.  similis 
as  that  to  which  Klipstein  (1843)  gave  the  narne  C.  bispinosa.  This  name,  being 
preoccupied  by  Defrance  (1817),  was  changed  to  C.  subbispinosa  by  A.  d’ORBiGNY 
(1849).  The  form  was  retained  as  an  independent  species  by  Desor  (1855),  but  was 
made  by  Laube  (1865,  p.  291)  a  synonym  of  C.  Wissmanni,  with  the  remark  that 
the  species  was  founded  «auf  ein  schlechtes  Bruchstück».  Laube  presumably  never 
saw  the  fragment,  which  Klipstein  described  as  « höchst  niedliche».  Laube’ s  action 
was  followed  by  Broili  (1904,  p.  156).  The  holotype  cannot  be  traced  in  the 
British  Museum,  and,  since  it  was  not  mentioned  in  Klipstein’s  Ms.  list  of  his 
collection  as  sold  to  the  Trustees,  it  had  probably  been  lost  before  the  collection 
was  received.  It  is,  however,  clear  from  Klipstein’s  description  that  the  shaft  was 
dorso-ventrally  compressed,  with  two  longitudinal  rows  of  thorn-like  pustules  on 
each  side,  as  represented  in  Klipstein's  f.  12 b  (incorrectly  taken  by  Desor  to  show 
the  upper,  i.  e.  adapical,  face) ;  and  that  the  flattened  faces  were  covered  with  a 
fine,  scarcely  visible,  longitudinal  striation.  These  features  agree  so  much  better 
with  C.  similis  than  with  C.  Wissmanni  that  it  seems  more  reasonable  to  regard 
C.  bispinosa  as  an  individual  Variation  of  the  former  species.  In  the  absence  of 
the  holotype,  however,  it  is  safer  to  suspend  a  decisive  judgment,  especially  as 
that  decision  would  result  in  the  name  Cidaris  similis  giving  way  to  C.  sub¬ 
bispinosa. 

An  even  more  markedly  bilateral  form  was  found  in  the  Geologische  Reichs¬ 
anstalt,  Wien,  among  a  number  of  radioles  labelled  C.  Wissmanni,  and  has  since 
been  presented  to  the  British  Museum  (E  4700).  It  is  a  fragment  of  shaft  8  mm. 
long,  with  diameters  1'9  mm.  and  1'2  mm.  On  one  side  is  a  row  of  5  pustules, 
on  the  other  side  a  row  of  3.  The  rest  of  the  surface  is  covered  with  a  fine 
striation. 

Broili  (1904)  says  that  Cidaris  similis,  which  he  regards  as  only  a  thin 
variety  of  C.  Braun  ii  (i.  e.  Waechteri),  occurs  in  the  Pachycardientuffe  of  the 
Seiser  Alp.  I  do  not  recall  the  specimens,  but  his  figures  27  and  29  have  not  the 
regulär  appearance  characteristic  of  C.  similis:  the  pustules  in  his  f.  21a  are  quite 
irregulär. 

In  spite  of  the  difficulty  in  deciding  from  their  external  form  whether  certain 
radioles  should  be  referred  to  C.  similis,  C.  Waechteri,  or  even  to  C.  Wissmanni, 
it  is  not  so  hard  to  discriminate  between  the  normal  Cassian  radioles ;  and  the 
micro-structure  observed  in  specimens  referred  on  general  grounds  to  C.  similis  is 
so  distinct  that  there  can  be  no  doubt  of  their  specific  independence.  Probably  the 
true  C.  similis  did  not  persist  into  Raiblian  times. 

Material  from  Bakony.,  —  Cserhat  (Leitnerhof)  yields  two  proximal 
ends  of  radioles.  From  bed  ^  4  at  Section  VI,  Veszprem,  come  three  fragments, 
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of  which  one  (PL  XII,  fig.  346)  retains  the  base.  From  bed  g  of  the  same  section 
comes  another  fragment ;  and  a  small,  short  shaft  is  labelled  bed  e. 

These  fragments  are  so  imperfect  that  it  is  impossible  to  estimate  the  length 
of  the  radioles.  The  thickest  fragment  has  diameters  2'4  and  P9  mm.;  the 
thinnest  has  diameters  1'4  and  1'3  mm.  The  most  compressed  fragment,  that  from 
bed  g  of  Section  VI,  has  diameters  2' 15  and  1'4  mm. 

The  short  shaft  from  Section  VI,  bed  e,  is  3‘6  mm.  long,  has  a  proximal 
diameter  of  1  mm.,  and  a  distal  one  of  P6,  whence  it  is  rapidlv  rounded  off.  It 
may  be  an  adapical  radiole  of  this  species. 

Neither  in  their  measurements  nor  in  other  respects  do  the  larger  fragments 
from  Bakony  differ  appreciably  from  specimens  found  at  the  type-locality.  Never- 
theless  I  must  admit  that  had  they  come  from  a  Raiblian  horizon  I  should  not  have 
known  how  to  distinguish  them  from  Cidaris  parastad ifera.  This  implies,  not  that 
the  latter  species  is  a  synonym  of  C.  similis,  but  that  it  can  only  be  distinguished 
from  it  when  the  specimens  are  well  preserved  and  especiälly  when  the  deter- 
mination  can  be  checked  by  examination  of  the  nticro  structure. 


«  Cidaris »  Waechteri. 

(Plate  XII,  figs.  347—351,  and  Plate  XV,  fig.  443.) 

1841.  Cidaris  Waechteri  H.  L.  Wissmann  in  Münster  :  Beitr.  z.  Petrefactenk.  IV,  p.  48,  pl,  v,  f.  22. 

(non  H.  L.  Wissmann  MS.  quoted  by  Münster  as  syn.  of  C.  alata,  op.  cit.  p.  47.) 

1841.  Cidaris  catenifera  Ag.,  Münster:  Beitr.  z.  Petrefactenk.  IV,  p.  45,  p.  iii,  f.  23,  a,  b.  (non  L. 

J.  R.  Agassiz,  1840:  «Ech.  foss.  Suisse»,  Mem.  Soc.  Helvet.  IV,  p.  79,  pl.  xxi  a,  f.  23.) 

1843.  ?  Cidaris  spinulosa1  A.  v.  Klipsfein:  Geol.  Östlich.  Alpen,  p.  271,  pl.  xviii,  f.  10.  d,  e.  (non 
a,  b,  c,  /). 

1846.  Cidaris  Waechteri  Wissm.  in  Münst.,  Agassiz  &  Desor  :  «Catal.  raisonn.  Ech.»  Ann.  Sei.  Nat. 
(3),  Zool.  VI,  p.  331,  also  separate  issue  1847,  p.  27. 

1846.  Cidaris  Braunii  E.  Desor  in  Agassiz  &  Desor  :  «Catal.  raisonn.  Ech.»,  Ann.  Sei.  Nat.  (3), 
Zool.  VI,  p.  335,  also  separate  issue  1847,  p.  31  (based  on  C.  catenifera  Münst.  non  Ac.., 
and  includes  var.  C.  baculifera  Münst.)  [this  last  excluded  in  1855,  v.  infra\. 

1855.  Cidaris  Waechteri  Wissm.  in  Münst.;  E.  Desor  :  Synops.  Ech.  foss.,  p.  22,  pl.  ii,  f.  27. 

1855.  Cidaris  Braunii  Desor,  E.  Desor:  Synops.  Ech.  foss.,  p.  21,  pl.  ii,  f.  33.  (C.  baculifera  Münst. 
here  becomes  a  new  species,  C.  similis). 

1855.  Cidaris  Braunii  Desor,  J.  Koechlin-Schlumberger  :  Bull.  Soc.  Geol.  France  (2),  XII,  p.  1060 
(includes  C.  baculifera  Münst.  et  catenifera  Münst.). 


1  Cidaris  spinulosa  Klipstein  (1843,  p.  271,  pl.  xviii,  f.  10  a — f)  was  based  on  three  radioles, 
said  to  come  from  the  Cassian  beds  of  St.  Cassian,  and  now  in  the  British  Museum,  namely  E  4602, 
f.  10  a,  b,  c ;  E  4603,  f.  10  d,  e ;  E  4604,  f.  10  /.  The  name  was  changed  by  A.  d’Orbignv 
(1849.  Prodr.  Pal.  Stratigr.,  I,  p.  205)  to  C.  subspinulosa,  because  Agassiz  had  diagnosed  a  C.  spinu¬ 
losa  in  1846  (in  Agassiz  &  Desor,  Catal.  raisonn.  p.  330).  This  was  no  good  reason,  but  since  the 
name  Cidarites  spinulosus  was  used  in  1835  by  F.  A.  Roemer  (Norddeutsch.  Kreidegeb.  p.  26), 
d’Orbigny’s  action  was  legitimate.  Neither  Klipstein  nor  d'Orbigny  selected  a  holotype.  Desor 
(1855,  Synops.  Ech.  Foss.  p.  21,  pl.  ii.  f.  15),  ignoring  d'Orbigny,  changed  the  name  to  C.  perplexa 
and  reproduced  Klipstein ’s  f.  10  a,  b.  Specimen  E  4602  (Plate  XII,  figs.  344,  345)  may  therefore  be 
regarded  as  the  holotype  of  C.  perplexa.  To  save  future  confusion,  I  rnake  the  same  specimen  lecto- 
type  of  C.  spinulosa  Klipst.  and  of  C.  subspinulosa.  Thus  the  three  names  become  absolutely  syno- 
nymous,  and  if  any  one  of  them  is  to  be  used  it  must  be  G.  subspinulosa. 

On  the  evidence  of  Klipstein’s  figures  and  description  the  lectotype  of  C.  subspinulosa  has 
been  referred  by  Laube  (1865,  p.  289)  and  by  Broili  (1904,  p.  157)  to  C.  semicostata.  Examination 
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1865.  Cidaris  Braunii  Desor,  G.  C.  Laube:  Denkschr.  Akad.  Wiss.  Wien,  Math. -Naturwiss.  CI.  XXIV, 
Abth.  2,  p.  293,  pl.  x,  f.  6  a—d  (non  f.  6  e,  /).  (Includes  C.  catenifera  Münst.,  C.  baculi- 
fera  Münst.,  C.  Waechteri  Wissm.,  C.  similis  Desor). 

1875.  Cidaris  Waechteri  Wissm.  in  Münst.,  F.  A.  Quenstedt  :  Petrefactenk.  Deutschlands,  III,  p.  205, 
pl.  lxviii,  f.  131. 

1900.  Cidaris  Braunii  Desor,  E.  K.  Hesse  :  N.  Jahrb.  f.  Min.,  Beil.-Bd.  XIII,  p.  229. 

1904.  Cidaris  Brauni  Desor,  F.  Broili  :  Palaeontographica,  L,  p.  155,  pl.  xvii,  f.  27 — 29.  (Corres- 
ponds  tö  both  C.  tVaechteri  and  C.  similis,  but  seems  a  slight  mutation  from  the  Cassian 
type.  Vide  supra  sub  C.  similis). 

D  i  a  g  n  o  s  i  s.  —  A  Cidaroid  in  which  the  primary  radioles  have  a  micro- 
structure  of  coarse  meshes,  dominated  by  a  radiate  arrangement,  merging  adcentrally 
into  an  irregulär  axial  complex  and  a  variable,  ill-defined  lumen,  and  centrifugally 
into  a  finer  and  more  regulär  meshwork  with  dichotomous  radiate  septa ;  in  which 
normal  peripheral  radioles  are  straight-sided,  tapering  to  base,  dorso-ventrally  com- 
pressed,  rounded  distally,  bearing  unequal  pustules  in  irregulär  longitudinal  rows, 
more  developed  on  supposed  adapical  face,  frequently  forming  serrate  margins,  and 
usually  reduced  to  granules  on  supposed  adoral  face ;  collerette  distinct,  short, 
linely  striate ;  annulus,  rounded,  prominent,  finely  crenelate ;  aeetabular  margin 
prominent,  smooth  or  slightly  crenelate.  Adapically  the  radioles  tend  to  be  more 
clavate,  less  compressed,  and  less  spinulose. 

The  Holotype  has  not  been  definitely  fixed  ;  so  the  original  of  Wissmann’s 
f.  22  (1841)  is  hereby  selected. 

The  holotype  of  the  synonym  Cidaris  Brauni  is  the  broken  radiole  figured 
bv  Münster  (1841,  pl.  iii,  f.  23)  as  C.  catenifera  Ag. 

Discussion  of  the  St.  Cassian  specimens.  —  So  far  as  outward 
form  is  concerned,  the  difference  between  the  two  holotypes  is  almost  entirely  one 
of  size.  The  difterences  that  can  be  gathered  from  the  original  descriptions  of 
Wissmann  and  Münster  are  :  C.  Waechteri,  dorso-ventrally  compressed,  with  projecting 
serrate  margin,  aeetabular  margin  smooth ;  C.  catenifera  (i.  e  Brauni )  clavate, 
thickest  in  middle,  aeetabular  margin  slightly  crenelate.  Not  much  weight  can  be 
attached  to  the  last  character,  which  is  easily  affected  by  the  state  of  preservation 
and  is  often  found  in  normal  examples  of  C.  Waechteri.  It  should  also  be  noted 
that  the  annulus  is  crenelate  when  well  preserved,  not  smooth  as  stated  in  the 
original  descriptions.  The  other  differences  are  consistent  with  a  different  position 
on  the  test,  C.  Brauni  being  presumably  the  more  adapical.  This  is  confirmed  by 
Münster’s  Statement  that  the  rounded  distal  end  of  his  C.  catenifera  bears  two 
small  circlets  of  pustules.  This  precise  feature  is  doubtless  an  individual  character, 


of  the  specimen  itself  shows  that  it  has  nothing  to  do  with  that  supposed  species,  which  I  now  regard 
as  a  form  of  C.  dlata,  but  that  it  most  closely  resembles  several  small  radioles  of  C.  Roemeri  Wissm. 
em.  Quenst,  (excl.  C.  complanata).  It  is  the  slight  ribbing  of  the  adoral  face  that  produces  a  resem- 
blance  to  C.  semicostata,  but  there  are  no  lateral  vanes,  and  the  strong  V-shaped  ridges  of  the  adapical 
face  are  characteristic  of  C.  Roemeri.  C.  subspinulosa,  then,  is  most  probably  a  synonym  of 
C.  Roemeri. 

Specimen  E  4603  (Klipstein’s  f.  10  d,  e),  which  was  referred  by  L'URE  (1865,  p.  287)  to 
C.  Roemeri,  is  much  more  like  a  small  radiole  of  C.  Waechteri,  but  might  possibly  belong  to 
C.  IV issmanni. 

Specimen  E  4604  (Klipstein’s  f.  10  /)  was  also  referred  to  C.  Roemeri  by  Laube  (loc.  citü, 
but  it  is  probably  the  distal  end  of  a  rather  abnormal  C.  Wissmanni. 
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but  it  suggests  an  incipient  «Endkrone»,  such  as  is  common  in  cireumapical  radioles. 
A  similar  feature  occasionally  noted  is  the  actual  excavation  of  the  distal  end,  but 
this  is  also  seen  in  smaller  specimens. 

There  is,  no  doubt,  considerable  difference  between  some  of  the  large,  massive, 
rounded  radioles  ascribed  by  Münster,  Klipstein,  and  such  old  authors  to  C.  catenifera, 
and  the  smaller,  flattened  radioles  agreeing  with  the  holotype  of  C.  Waechteri. 
The  racjioles  are  rarely  complete,  but  estimates  based  on  the  larger  fragments  in 
the  British  Museum  (36518,  36519)  give  measurements  66  mm.  X  11 '4  mm.  and 
75  mm.  X  1 6*4  mm.  Münster’s  reconstituted  fragments  (f.  23)  give  59mm.X  10  mm. 
The  figure  of  the  complete  holotype  of  C.  Waechteri  measures  28'3  mm.  X  5‘8  mm. 
A  complete  radiole  labelled  C.  Waechteri  by  Klipstein  (Brit.  Mus.,  E  4608)  measures 
23‘8  mm.  X  4'8  mm.  Between  these  extremes  of  size,  however,  there  is  every 
possible  gradation. 

There  is  also  a  marked  contrast  between  the  rounded  ends  with  diameters 
16.4  &  15‘7  mm.  and  9'8  &  9'0  mm.,  such  as  characterise  the  larger  radioles,  and 
the  flattened  section  found  in  some  tvpical  C.  Waechteri.  It  may,  however,  be 
observed  that  the  extreme  flattening  is  due  to  crushing,  and  that  the  dorso-ventral 
compression  is  less  marked  at  the  distal  end,  which  is  in  fact  rounded,  as  described 
by  Wissmann  ;  thus,  an  uncrushed  shaft  (Brit.  Mus.  75862)  has  at  the  middle  of 
its  length  the  diameters  5"3  &  3‘9  mm.,  and  near  its  distal  end  5*5  &  4  5  mm. 
Taking  the  greater  diameter  as  100,  the  ratios  of  the  shorter  diameter  are,  for  the 
larger  radioles,  about  95  and  91,  and  for  the  smaller  radioles  about  81. 

So  far  then  as  outward  form  is  concerned,  the  differentiae  of  the  largest 
radioles  seem  to  be  the  more  cylindrical  shaft,  the  more  equal  distribution  of  pustules 
on  its  two  faces,  the  diminuticn  in  size  and  number  of  the  pustules,  especially 
near  its  distal  end,  and  the  absence  of  a  serrate  margin.  The  number  of  radioles 
presenting  these  extreme  characters  is  relatively  few.  The  holotype  of  C.  Brauni 
itself  scarcely  shows  them.  Many  radioles  presenting  all  the  characters  of  the 
holotype  of  C.  Waechteri  reach  the  larger  size,  so  that  there  is  a  complete  series 
of  gradations  in  every  respect. 

Acting  presumably  on  some  such  considerations  as  those  just  given  in  detail, 
Laube  and  a  few  others  have  merged  the  two  forms  of  Münster  and  Wissmann  in 
a  single  species,  which  they  have  as  a  rule  called  Cidaris  Brauni.  In  this,  however, 
they  have  also  included  Cidaris  similis ,  which,  as  shown  above,  is  entitled  to 
independence.  Hesse  (1900,  p.  230)  while  eliminating  C.  similis  on  the  ground  of 
its  distinct  micro-structure,  has  stated  that  C.  Brauni  and  C.  Waechteri  completely 
agree  in  their  micro-structure,  and  has  therefore  united  them  under  the  name 
C.  Brauni.  As  to  the  facts  I  can  confirm  the  observations  of  Hesse,  but  must  point 
out  that  the  name  Cidaris  Waechteri  Wissmann  (1841)  is  incontestably  prior  to 
Cidaris  Brauni  Desor  (1846). 

The  micro-structure  has  been  studied  in  cross-sections  of  two  radioles  from 
St.  Cassian  closely  agreeing  with  the  original  C.  catenifera  Münst.  and  C.  Waechteri 
Wissm.  The  illustration  (PI.  XV,  hg.  443)  represents  the  structure  of  the  former; 
but  it  so  closely  resembles  the  structure  in  the  latter  that  a  separate  figure  seemed 
quite  unnecessary.  As  described  by  Hesse  .(1900,  p.  229)  the  radiate  septa  have 
lost  their  straightness,  are  wide  apart,  and  united  by  long  trabeculae  so  as  to  form 
a  coarse  network,  which,  though  irregulär,  is  still  governed  by  the  radiate  structure. 


Resultate  der  wissenschaftl.  Erforschung  des  Balatonsees.  1.  Bd  1.  T.  Pal.  Anh. 
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To  this  brief  Statement  may  be  added  the  following.  The  limits  of  the 
axial  complex  are  not  clearly  deflned,  but  it  seems  to  merge  into  an  axial  lumen, 
probably  of  variable  size.  The  presence  of  a  definite  lumen  is  proved  macro- 
scopically  by  the  crushing  of  so  many  of  the  flatter  radioles,  and  microscopically 
by  the  occurrence  of  fragments  of  other  fossils  in  the  central  area  of  the  section 
not  here  figured.  The  meshes  immediately  surrounding  the  lumen  have  very  fine 
walls  and  are  quite  irregulär,  but  become  more  radiate  in  arrangement  further  from 
the  centre.  All  these  larger  meshes  are  here  somewhat  arbitrarily  assigned  to  the 
axial  complex  and  give  it  a  diameter  of  two-fifths  that  of  the  radiole.  They  are 
succeeded  by  a  band  of  much  finer  meshes,  half  their  size  or  less.  These  latter, 
however,  are  soon  followed  by  larger  meshes,  arranged  in  radiating  irregulär  rows. 
In  the  other  section  —  across  the  smaller  and  more  flattened  radiole  —  these 
meshes  appear  more  centrifugally  elongate,  an  appearance  possibly  due  to  the 
destruction  of  some  trabeculae.  At  a  short  distance  from  the  periphery,  equal  to 
about  0*65  of  the  total  diameter,  the  meshes  become  smaller  and  the  walls  between 
them  so  definitely  arranged  as  to  constitute  distinct  radiate  septa  with  approximately 
equidistant  trabeculae.  In  a  more  regulär  meshwork  this  would  have  implied  con- 
siderable  dichotomy  of  the  septa  during  the  inner  part  of  their  course,  but  here 
dichotomy  cannot  be  distinguished  except  in  this  outer  layer.  The  number  of 
septa  cropping  out  on  the  surface  is  about  23  to  a  millimetre.  In  the  inner  layer 
where  the  meshes  are  largest,  there  are  about  13  to  a  millimetre. 

This  micro-structure,  which,  according  to  Hesse  (1900,  p.  229)  «am  weitesten 
vom  normalen  Cidaris- Typus  entfernt  sich»,  is  only  an  exaggeration  of  the  micro- 
structure  seen  in  C.  Wissmanni  (PI.  XV,  fig.  445),  where,  on  the  same  authority 
(p.  227)  «das  mikroskopische  Bild  des  normalen  Cidaris- Typus  bis  ins  Kleinste  und 
in  grösster  Schärfe  ausgeprägt».  The  difference  lies  in  the  greater  coarseness  of 
mesh  throughout,  and  more  particularly  in  the  greater  coarseness  and  irregularity 
of  the  layer  next  to  the  axial  complex.  The  micro-structure  of  C.  similis  is  far 
more  distinctive,  and  it  is  curious  that  the  species  usually  confused  with  C.  Waechteri 
(=  Brauni)  should  be  not  C.  Wissmanni,  which  really  presents  a  strong  likeness, 
but  the  more  remote  C.  similis. 

In  view  of  the  comparison  made  by  Münster  of  C.  Waechteri  to  C.  alata, 
it  may  be  noted  that  in  micro-structure  the  former  is  nearer  C.  dorsata. 

Material  from  Bakony.  —  The  scarcity  of  the  species  is  remarkable. 
The  Cassian  beds  of  Cserhät  (Leitnerhof)  have  yielded  only  three  specimens,  and 
three  insignificant  fragments  come  from  the  Cassian  bed  e  4  of  Section  VI,  Veszprem. 

These  specimens  all  indicate  smaller  radioles  than  those  common  at  St.  Cassian. 
The  only  perfect  one  among  them  is  the  smallest  (PI.  XII,  tigs.  347,  348).  Length, 
7'2  mm.  Greatest  diameter:  transverse,  1'5  mm. ;  sagittal,  1*15  mm.  Diameter  at 
annulus,  0*8  mm.  It  has  serrate  margins,  and  on  each  face  three  rows  of  pustules, 
making  8  rows  in  all.  The  distinction  between  the  faces  is  slight,  but  the  supposed 
adapical  face  may  be  identified  by  the  proximal  curvature  in  that  direction  of  the  lateral 
lines  of  pustules,  as  in  C.  alata.  The  annulus  is  not  very  distinct,  but  appears  to 
slant  towards  the  proximal  end  and  adoral  face. 

Of  the  larger  fragments  from  Cserhät,  one  comes  from  the  proximal  region, 
the  other  from  the  distal.  That  from  the  proximal  region  (PI.  350,  figs.  351)  is 
slightly  the  thinner  and  is  more  compressed,  its  diameters  being  3'8  and  3*0  mm. 
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In  addition  to  the  lateral  ridges,  which  are  not  very  distinct,  there  are  6  rows  of 
fine  pustules  on  the  adoral  face,  and  three  or  four  rows  of  coarse  pustules  on  the 
adapical  face.  The  distal  fragment  (PI.  XII,  fig.  349)  has  greatest  diameters  4’9  mm. 
and  4-7  mm.,  and  tapers  rather  gradually  to  the  extremity.  The  difference  between 
the  adoral  and  adapical  faces  can  just  be  detected,  though  the  lateral  ridges  can 
not  be  distinguished.  ln  the  stoutest  part  are  about  18  ridges  with  ill-defined 
pustules,  and  between  these  ridges  are  occasionally  other  lines  of  pustules. 

The  fragment  last  described,  in  the  coalescence  of  certain  pustules  to  form 
ridges,  reminds  one  of  some  of  the  specimens  doubtfully  referred  to  C.  decorata. 
The  same  is  the  case  with  the  three  fragments  from  Section  VI.  Perhaps  there 
was  in  Bakony  a  distinct  form  with  pustulate  ribs ;  but  whether  it  should  be  regarded 
as  local  variety  of  C.  Wäechteri  or  of  C.  decorata  cannot  be  decided  without  more 
material  and  better  micro-sections. 

The  Raiblian  beds  of  Bakony  have  furnished  no  specimen  clearly  belonging 
to  this  species.  Wöhrmann  (1889,  p.  194)  quotes  the  species  as  C.  Brauni  from 
the  Cardita-Oolith  of  «Erlsattel  bei  Zirl,  Rammelsbach  und  Kienberg  bei  Seehaus». 
The  fragment  of  shaft  from  Kienberg  (his  pl.  v,  f.  13)  closely  resembles  C.  similis,  a 
species  included  by  Wöhrmann  in  C.  Brauni ;  probably  it  belongs  to  C-  parastad  i f er a. 
The  other  fragments,  including  that  from  Rammelsbach  said  to  be  figured  (pl.  v, 
f.  14),  are  most  obscure.  and  while  I  compliment  my  friend  on  his  vision  I  am  dis- 
inclined  to  include  C.  Wäechteri  among  Raiblian  species  on  such  döubtful  evidence. 
I  have  already  (p.  180)  suggested  that  they  may  be  C.  dorsata  marginata  or 
C.  alata  poculiformis. 


« Cidaris»  Wissmanni. 

(Plate  XII,  rtgs.  352—358  &  Plate  XV,  fig.  445.) 

1841.  Cidaris  spinosa  Ag.,  Münster  :  Beitr.  z.  Petrefactenk.  IV,  p.  44,  pl.  iii,  f.  16  (non  L.  J.  R. 

Agassiz,  1840:  «Ech.  foss.  Suisse».  Mem.  Soc.  Helvet.  IV,  p.  71,  pl.  xxi  a,  f.  1). 

1846.  Cidaris  Wissmanni  Desor  in  Agassiz  &  Desor  :  «Catal.  raisonn.  Ech.»,  Ann.  Sei.  Nat.  (3)  Zool. 

VI,  p.  330,  also  separate  issue  p.  26.  (Based  on  the  preceding.) 

1855.  Cidaris  Wissmanni  Desor,  E.  Desor  :  Synops.  Ech.  foss.  p.  22,  pl.  ii,  f.  19. 

1865.  Cidaris  Wissmanni  Desor,  G.  C.  Laube,  Denkschr.  Akad.  Wiss.,  Wien,  Math. -Nat.  CI.  XXIV 

Abth.  2,  p.  291,  pl.  x,  f.  8  (includes  C.  bispinosa  Klipst.,  see  p.  — ). 

1900.  Cidaris  Wissmanni  Desor,  E.  K.  Hesse,  N.  Jahrb.  f.  Min.,  Beil.-Bd.  XIII,  p.  227. 

1904.  Cidaris  Wissmanni  Desor,  F.  Broiu  :  «Pachycardientuffe  d.  Seiser  Alp»,  Palaeontogr.  L,  p.  156, 
pl.  xvii,  f.  49  (includes  C.  bispinosa  Klipst.). 

Diagnosis.  —  A  Cidaroid  in  which  the  primary  radioles  have  a  micro- 
structure  of  fine,  distinct,  slightly  wavy  and  dichotomising  septa,  joined  by  distinct 
trabeculae,  forming  meshes  larger  towards  the  axis,  where  they  merge  in  a  relativelv 
large  axial  complex ;  in  which  normal  (peripheral)  radioles  are  baculiform,  striate 
faintly  and  irregularly  or  not  at  all,  and  ornamented  with  irregulär  longitudinal  rows 
of  pustules  set  at  irregulär  intervals,  varying  in  size  from  granules  to  thorns,  and 
often  reduced  on  one  face  of  the  shaft ;  collerette  short,  striate :  annulus  rounded, 
not  very  prominent,  finely  crenelate  when  well  preserved ;  acetabular  margin 
crenelate. 

The  Holotype  is  the  original  of  Münsters  pl.  iii,  f.  16,  since  it  was  on 
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this  alone  that  Desor  founded  bis  species.  It  is  part  of  a  shaft  from  St.  Cassian, 
and  is  preserved  in  the  Palaeontological  Museum,  Munich. 

Notes  on  Cassian  material.  —  Specimens  closely  resembling  the 
holotype,  though  not  abundant,  are  to  be  found  in  all  the  larger  collections.  Five 
fragments,  of  which  one  has  recently  been  used  for  a  transverse  micro-section, 
were  labelled  «  Cidaris  spinosa  M. »  in  the  Klipstein  Collection  of  the  British  Museum 
(regd.  36487).  Characteristic  specimens  were  found  associated  with  C.  similis  in 
the  Geologische  Reichsanstalt,  Wien,  and  labelled  C.  Wissmanni.  Similar  confusion 
of  these  two  forms  obtained  in  the  British  Museum  and  in  others,  but  confusion 
with  C.  Waechteri  is  no  less  common. 

No  complete  radioles  are  known,  but  Laube  has  supplemented  Münster’s 
account  with  the  figure  (pl.  x,  f.  8  a,  b)  of  a  proximal  portion. 

The  stoutest  fragment  in  the  British  Museum  (36487)  has  diameters  of  5  and 
4'5  mm.,  including  the  pustules,  or  about  4  and  3'5  mm.,  excluding  them.  In  this 
specimen  the  pustules  are  narrow  and  longitudinally  extended,  but  not  very  thornlike. 
The  fragment  appears  to  be  distal  end  of  a  supra-ambital  or  circumapical  radiole, 
since  it  is  not  markedly  bilateral  and  ends  in  a  depression  containing  small  pustules. 

A  well-preserved  and  highly  characteristic  fragment  from  the  middle  of  a  shaft 
(E  4700)  has  diameters  3'4  and  2’6  mm,  including  the  pustules,  and  about  2'1 
and  1'9  mm.  excluding  them.  The  pustules  of  the  side  and  of  one  (?  adapical) 
face  are  markedly  thorn-like,  becoming  almost  cylindrical  at  their  ends  ;  those  of 
the  other  (?  adoral)  face  are  little  more  than  granules,  but  are  quite  distinct.  All 
the  pustules  have  a  strong  rake  distalwards. 

The  pustules  differ  from  those  of  C.  similis  in  being  further  apart,  not  borne 

by  ridges,  often  far  more  thornlike,  and  usually  quite  irregulär  in  distribution.  The 

last  fact  renders  it  difficult  to  compare  the  number  with  that  of  C.  similis,  but  in 
so  far  as  one  can  speak  of  longitudinal  rows  at  all,  one  can  estimate  their  number 

at  from  7  to  10.  In  the  smaller  shafts  it  is  usual  for  there  to  be  a  row  of  strong 

thorns  down  each  side  and  two  rows  on  the  supposed  adapical  face,  while  on  the 
other  face  are  3  or  4  rows  of  granulär  pustules. 

The  surface  of  the  shaft  between  the  pustules  appears  quite  smooth  in  the 
better  preserved  examples,  but  here  and  there,  especially  in  weathered  specimens, 
the  micro-structure  of  the  stereom  is  obscurely  exposed ;  this  appears  irregulär,  even 
more  so  than  one  would  expect  from  a  transverse  section,  and  no  such  clear 
longitudinal  striation  as  characterises  C.  similis  can  be  detected.  On  the  handle 
of  the  shaft,  however,  the  longitudinal  striation  may  be  more  distinct,  as  shown  in 
Laube’s  figure  8  b.  This  is  confirmed,  though  not  very  strongly,  by  the  proximal 
half  of  a  radiole  in  the  Klipstein  Collection  (E  8422).  Here  the  collerette  is  succeeded 
by  a  smooth  handle,  about  2  mm.  long,  with  distinct  striae.  The  pustules  of  the 
shaft,  however,  are  more  numerous  and  more  crowded  than  in  the  holotype  and 
similar  forms,  so  that  the  specimen  may  be  more  closely  allied  to  C.  Waechteri. 

The  collerette  in  Laube’s  figure  8  b  is  1  mm.  long,  tapering  distalwards,  and 
more  coarsely  striated  than  the  shaft.  In  E  8422  it  is  relatively  shorter  and  is  obscure. 

The  annulus,  in  the  same  figure  and  specimen,  is  finely  crenelate,  and  does 
not  project  from  the  collerette  to  the  same  extent  as  in  C.  similis. 

The  margin  of  the  acetabulum  is  described  and  figured  by  Laube  as  deeply 
crenelate.  In  E  8422  there  are  traces  of  crenelation. 
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The  micro-strueture  consists  of  an  axial  complex,  vvhich,  in  the  cross  sec- 
tion  studied  (PI.  XV,  fig.  445),  occupies  about  one-fourth  of  the  total  diameter,  and 
is  transversely  elongate.  This  is  surrounded  by  a  layer  of  relatively  large,  irregulär 
meshes,  which  gradually  become  smaller  and  arranged  in  rows  radiating  froin  the 
centre.  The  radiate  septa  are  fine,  distinct,  occasionally  dichotomising,  so  that  on 
the  periphery  their  number  is  just  double  that  at  their  commencement,  and  they  are 
a  little  closer  together.  Ovving  to  the  dichotomy  they  wave  slightly.  The  trabeculae 
also  are  fine  and  distinct,  enclosing  fairly  regulär,  square  or  elongate  meshes. 
Near  the  periphery  the  septa  are  about  37  to  the  millimetre,  and  nearer  the  centre 
about  32. 

The  difference  between  this  micro-strueture  and  that  of  C.  similis  is  remarkable 
considering  the  resemblance  of  outward  form. 

Except  for  its  far  greater  regularity  and  the  greater  fineness  of  mesh,  the 
micro-strueture  rather  resembles  that  of  C.  Waechteri,  a  species  with  which  Cidaris 
Wissmanni  is  also  liable  to  be  confused  (see  p.  194).  The  differences  of  outer 
form  are  chiefly  the  thin  baculiform  shape  and  the  distinct  thornlike  pustules  of 
C.  Wissmanni,  as  opposed  to  the  widening  and  compressed  or  claviform  shape  and 
the  smaller  often  confluent  pustules  of  C.  Waechteri.  There  are,  however,  many 
specimens  that  cannot  be  deterinined  with  certainty,  at  least  in  the  absence  of 
microscopic  examination. 

Material  from  Bakony.  —  The  radioles  that  can  with  least  doubt  be 
referred  to  this  species  are  all  of  Cassian  age  and  come  from  the  following  local- 
ities :  Cserhät  (Leitnerhof),  40  specimens;  Section  VI,  Veszprem,  bed  e,  1  specimen, 
bed  e  4,  a  doubtful  fragment ;  Veszprem,  Giricses-domb,  Lower  stratified  Lime¬ 
stone,  4  specimens.  From  the  same  localities  come  other  radioles  that  may  represent 
one  or  two  varieties  of  this  species,  while  a  third  form  is  found  in  the  Raiblian  of 
Jeruzsälemhegy ;  to  these  we  shall  return. 

Even  the  more  normal  radioles  comprise  several  different  forms.  The  form 
most  like  the  holotype  is  represented  by  the  specimen  from  Section  VI,  and  by  two 
from  Giricses-domb.  Of  these  the  first  is  the  proximal  end  of  a  fiattened  radiole, 
with  diameters  2'5  and  IT  mm.,  with  fiattened,  almost  smooth  adoral  face,  with 
prominent  thorns  along  each  side,  and  with  two  or  three  irregulär  rows  of  some- 
what  thorn-like  pustules  on  the  adapical  face.  Of  the  two  from  Giricses-domb,  one 
is  a  fragment  of  the  shaft,  9  3  mm.  long,  not  fiattened,  with  diameter  2'1  mm., 
and  with  slightly  thorn-like  pustules  so  irregularly  set  that  longitudinal  rows  can 
scarcely  be  said  to  exist,  but  about  8  pustules  surround  the  shaft  at  any  level.  The 
other  specimen  appears  to  be  the  distal  end  of  a  shaft,  6  mm.  long,  very  slightly 
fiattened,  with  diameters  at  the  thicker  end  L6  and  L45  mm.,  thence  gently  tapering 
to  the  extremity;  its  pustules  have  the  general  character  of  those  in  the  preceding 
specimen.  These  two  specimens  show  traces  of  an  axial  lumen  or,  it  may  have 
been,  a  very  loose  axial  complex. 

Several  of  the  Cserhät  specimens  are  also  fairly  normal,  though  it  is  some- 
times  difficult,  in  the  absence  of  miero-sections,  to  distinguish  them  from  C.  Waech¬ 
teri.  Some  twelve  may  be  separated  as  thin,  with  soarse  thorn-like  pustules  (PI.  XII, 
figs.  353,  354.) ;  their  diameters  ränge  from  1 '  1  mm.  to  2'7  mm. ;  some  are  slightly 
fiattened ;  their  pustules  often  tend  to  arrange  themselwes  in  rows,  sometimes  long¬ 
itudinal  but  frequently  oblique,  and  those  in  a  row  may  be  connected  by  a  slight 
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ridge ;  some  shovv  traces  of  a  lumen,  others  certainly  do  not,  a  difference  that  may 
depend  partly  on  weathering,  partly  on  the  region  of  the  shaft  from  which  each 
fragment  comes.  Ten  specimens  again  are  rather  stouter,  more  or  less  cylindrical, 
with  greatest  diameters  from  29  to  2'8  mm.,  with  more  numerous  pustules,  not 
very  thorn-like ;  in  other  respects  like  the  preceding  lot.  The  length  of  the  larger 
among  these  might  be  roughly  estimated  at  25  mm.  The  next  half-dozen  specimens 
appear  to  be  generally  similar  in  character,  but  have  more  and  smaller  pustules, 
sometimes  tending  to  be  grouped  in  oblique  or  transverse  rows  (PI.  XII,  flg.  352). 
One  of  these  is  a  complete  radiole,  probably  from  the  circum-apical  region ;  it  is 
10  mm.  long,  very  slightly  flattened,  and  increases  from  a  diameter  of  1*9  at  the 
proximal  end  of  the  shaft  to  one  of  3'3  mm.,  at  1‘6  mm.  from  the  distal  end, 
where  it  terminates  in  an  obtuse,  slightly  rounded,  pustulate  point ;  the  fine 
pustules  are  arranged  in  oblique  rows,  usually  from  left  proximal  to  right 
distal,  but  occasionally  so  regulär  as  to  produce  other  oblique  rows  Crossing  them. 
In  three  other  almost  complete  radioles  from  Cserhät,  of  the  same  form  as  that 
last  described,  the  pustules  are  much  coarser,  and  their  arrangement  in  transverse 
rows  so  marked,  at  least  on  the  adapical  face,  that  the  shafts  resemble  those  found 
in  some  forms  of  C.  Roemeri  (PI.  XII,  hg.  355).  If  there  were  other  reason  to  believe 
in  the  occurrence  of  that  species  in  Bakony,  the  question  would  arise  whether  these 
radioles  should  not  be  referred  to  it ;  but  as  things  are,  it  seems  preferable  to  regard 
them  as  probably  supra-ambital  or  circumapical  radioles  of  C.  Wissnianni  or  perhaps 
C.  Waechteri. 

There  are  9  other  specimens  from  Cserhät,  of  rather  thin,  usually  cylindrical 
form,  differing  from  most  of  the  normal  radioles  above  described  only  in  the  occur¬ 
rence  of  a  rather  coarse  longitudinal  striation,  or  hne  ribbing,  sometimes  breaking 
up  into  granules,  and  frequently  accompanied  by  an  elongation  of  the  pustules  in 
the  same  direction  (PI.  XII,  hgs.  357,  358).  It  is  hard  to  say  whether  this  is  a 
rugose  Ornament  or  a  weathering  out  of  the  stereom  structure ;  in  either  case  it  is 
of  no  great  systematic  importance  This  rugose  surface  is  well  seen  in  a  fragment 
of  shaft  from  Giricses-domb,  which  in  other  respects  closely  resembles  the  normal 
specimens  from  that  hill. 

From  the  same  locality,  Giricses-domb,  comes  a  curiously  curved  thin  fragment 
of  shaft,  7’7  mm.  long,  about  0‘8  mm.  thick,  excluding  the  pustules,  which  are 
small,  thornlike,  quite  irregulär,  and  number  only  10  on  the  whole  fragment. 

In  none  of  these  specimens  is  the  base  really  well  preserved.  The  acetabular 
margin  still  show  traces  of  crenelation  in  some  cases,  but  the  finer  crenelation  of 

the  annulus  is  in  no  case  to  be  detected  (PI.  XII,  hg.  356). 

This  completes  the  account  of  those  radioles  from  Bakony  to  which  the  name 
C.  Wissnianni  may  as  a  rule  be  applied  without  further  qualification.  They  do  not 
differ  from  the  St.  Cassian  radioles  of  that  species  in  any  marked  character  except 
that  of  size,  those  of  St.  Cassian  being  as  a  rule  much  larger. 

We  pass  now  to  a  number  of  radioles  that  seem  closely  related  to  C.  Wiss- 

manni,  or  possibly  to  C.  Waecliteri,  but  at  the  same  time  constitute  a  fairly  homo- 
geneous  and  independent  group.  They  most  nearly  resemble  those  stouter  cylindrical 
radioles  from  Cserhät  with  the  less  thornlike  pustules,  which  have  just  been  described 
under  C.  Wissnianni ;  and  for  this  reason  it  may  be  as  well  to  describe  them  for 
the  present  as  — 
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Cidaris  Wissntanni  var.  nov.  rudis. 

(Plate  XII,  figs.  359—366,  &  Plate  XV,  fig.  446.) 

D  i  a  g  n  o  s  i  s.  C.  Wissmanni  in  which  the  micro-structure  of  the  primary  radioles 
is  finer  and  less  distinct  than  in  the  type-form,  the  meshes  of  the  outer  layer  not 
smaller  towards  the  axis ;  in  which  the  shaft  of  the  peripheral  radioles  has  a  dia- 
meter  (estimated)  about  0'14  of  the  radiole  length,  and  is  closely  set  with  pustules 
very  irregulär  in  size  and  distribution. 

Material.  —  The  Cassian  beds  of  Cserhät  (Leitnerhof)  have  yielded  1 55 
fragments,  a  few  of  which  might  prove  to  be  the  normal  C.  Wissmanni,  or  even 
other  species,  if  it  were  worth  while  to  clean  them  all  front  the  closely  adherent 
matrix.  Four  good  fragments  come  front  Giricses-domb,  Lower  stratified  Limestone. 
Section  VI  near  Veszprem  has  produced  one  fragment  front  bed  e  4,  and  9  very  obscure 
and  doubtful  fragments  labelled  bed  e.  Front  bed  i  of  Section  XI,  Veszprent,  come  the 
proximal  and  distal  ends  of  a  radiole,  possibly  to  be  placed  here.  All  the  preceding 
seem  to  represent  somewhat  elongate  radioles,  peripheral  or  infra-ambital.  There  are 
also  sonte  shorter,  rather  ovoid  radioles,  possibly  circum-apical,  represented  by  speci- 
ntens  or  fragments  from  Section  VI,  one  labelled  bed  e  4,  and  6  labelled  bed  e.  Thin 
transverse  sections  have  been  made  of  three  characteristic  specimens  from  Cserhät. 

Hol  o  type.  —  A  radiole  from  Cserhät  (PI.  XII,  fig.  359). 

A  few  of  the  more  nearly  complete  specimens  have  been  selected  front  the 
Cserhät  material  and  cleaned  so  far  as  possible.  The  following  account  is  based 
on  these  and  on  the  holotype,  except  where  otherwise  stated. 

Description  of  Specimens  from  Bakony.  —  The  ntost  obvious 
feature  of  the  more  cylindrical  radioles  is  the  roughness  and  irregularity  of  the  shaft. 
Not  only  are  the  pustules  placed  without  Order,  but  they  vary  in  size  and  shape, 
and  frequently  a  shaft  may  bear  a  few  prominent  pustules  and  other  groups  of 
small  ones.  The  general  appearance  of  roughness  is  no  doubt  often  due  to  the 
adherence  of  matrix,  but  this  in  its  turn  is  probably  due  to  the  roughness  of  the 
radiole  surface,  and  in  some  instances  the  foreign  substance  may  in  part  be  com- 
posed  of  the  remains  of  sponges,  hydrozoa  and  the  like,  parasitic  on  the  radiole 
during  life.  This  is  notably  the  case  with  two  specimens  from  Giricses-domb. 

The  fragments  are  too  short  to  enable  one  to  base  on  them  any  satisfactory 
estimate  of  the  length  of  the  radiole.  The  longest  fragment  measures  15'9  mm., 
with  a  greatest  diameter  of  3'2  mm. ;  it  is  imperfect  at  each  end,  and  must  have  come 
from  a  radiole  at  least  23  mm.  long.  The  holotype,  in  which  the  base  is  preserved, 
is  15.5  mm.  long,  with  a  diameter  of  2'8  mm.,  and  must  have  attained  a  length 
of  at  least  20  mm.  The  diameters  include  the  pustules.  These  estimates  of  length 
are  much  the  same  as  those  of  the  stouter  radioles  of  C.  Wissmanni  from  Cser¬ 
hät,  of  which  the  thickest  had  a  diameter  of  2‘8  mm.  That  thickness  is  often 
equalled  or  exceeded  in  this  variety,  the  greatest  diameter  noted  being  3'9  mm. 
(fig.  360).  Of  course  there  are  fairly  elongate  fragments  with  diameters  less  than 
those  above  given,  e.  g.  a  fragment  6  mm.  long  from  near  the  distal  end  of  a 
shaft  has  a  maximum  diameter  of  L2  mm.  On  the  whole,  however,  these  radioles 
are  relatively  stouter  than  the  more  normal  C.  Wissmanni  from  the  same  locality. 
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A  distal  fragment  from  Section  XI,  bed  i  (PL  XII,  fig.  361),  has  a  length  of 
1 2  4  mm.,  and  a  greatest  diameter  of  4  mm.  Since  the  pustules  are  low  and 
smooth,  and  may  therefore  have  been  worn  down,  the  diameter  including  pustules 
may  have  really  been  even  more. 

The  account  of  the  base  in  the  specimens  of  C.  Wissmanni  from  Bakony 
applies  also  to  this  variety.  A  rather  large  and  fairly  preserved  base  was  found  at 
Section  XI,  apparently  close  by  the  shaft-fragment  just  described  (PI.  XII,  fig.  362). 
lt  may,  therefore,  have  belonged  to  it.  The  annulus,  which  has  a  diameter  of 
2'9  mm.,  is  a  somewhat  squarely  projecting  band  0'6  mm.  high.  It  shows  no 
traces  of  crenelation. 

The  micro-structure  has  been  studied  in  sections  of  two  characteristic  speci¬ 
mens  from  Cserhät.  These  proved  to  be  rather  obscure,  but  the  essential  features 
are  adequately  represented  in  (Plate  XV,  fig.  446).  The  axial  complex  is  of  loose 
composition  and  may  in  places  break  down  into  a  lumen  ;  as  in  the  typical  C.  Wiss¬ 
manni,  it  occupies  about  one  fourth  of  the  total  diameter  and  is  transversely  elong- 
ate.  The  layer  of  large  irregulär  meshes  forming  the  border  of  the  complex  is 
is  not  quite  so  well  developed  as  in  the  normal  form,  and  passes  more  suddenty 
into  the  outer  layer  composed  of  radiating  septa.  These  septa  dichotomise  at  inter- 
vals,  but  not  to  such  an  extent  as  to  become  closer  together  near  the  periphery. 
With  their  trabeculae  they  form  a  meshwork,  which  is  more  irregulär  than  in  the 
normal  form  and  increases  in  irregularity  towards  the  periphery.  Near  the  periphery  the 
septa  are  about  44  to  the  millimetre,  and  about  50  nearer  the  centre.  The  structure 
is  therefore  finer  than  in  the  normal  form  where  the  corresponding  numbers  are 
37  and  32. 

Six  specimens  from  Section  VI,  Veszprem,  labelled  bed  e,  and  one  labelled 
bed  e  4,  seem  to  represent  a  short  ovoid  form  of  smoother  surface,  which  may 
have  come  from  the  circum-apical  region  of  C.  Wissmanni  or  of  its  var.  rudis. 

That  from  bed  e  4,  though  lacking  the  proximal  end,  appears  to  have  had 
all  the  characters  of  var.  rudis  exeept  length  and  cylindrical  shape.  Its  length  is 
5'7  mm.  (slightly  broken  since  being  measured),  its  diameter  increases  from  2  to 
2'3  mm.  and  then  lessens  gradually.  The  pustules  are  intermediate  between  rounded 
and  thornlike,  and  on  one  face  tend  to  a  trans verse  arrangement. 

Of  the  fragments  labelled  bed  e,  two  are  almost  complete,  though  lacking  the 
actual  base.  The  shorter  (PI.  XII,  figs.  363,  364)  is  5'3  mm,  long,  slightly  flattened, 
with  greatest  diameters  2'7  and  3'5  mm. ;  the  diameter  of  the  collerette  may  be 
estimated  at  1  mm.;  the  shaft  swells  out  more  rapidly  than  it  tapers  to  the  end  ; 
on  one  face  the  pustules  are  more  prominent  than  on  the  other.  The  other 
specimen  (PI.  XII,  figs.  365,  366)  is  of  like  character,  7'2  mm.  long,  with  greatest 
diameters  2'9  and  3'3  mm.,  and  tapering  at  the  end  rather  more  rapidly  than  does 
the  former  specimen  ;  the  larger  pustules  tend  to  a  longitudinal  arrangement.  Of 
the  other  fragments,  three  are  distal  ends,  tapering  rather  rapidly,  with  smooth 
surface  and  distinct,  often  pointed  pustules. 

This  ovoid  form  is  very  distinct,  but  there  is  at  present  no  reason  why  it 
should  not  belong  to  C.  Wissmanni. 
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« Cidaris »  Hausmanni. 

1841.  Cidaris  Hausmanni  H.  L.  Wissmann  in  Münster  :  Beitr  z.  Petrefactenk.  IV,  p.  44,  pl.  iii, 
f.  14  a — d. 

1855.  Cidaris  Hausmanni  Wissmann,  E.  Desor,  Synops.  Ech.  foss  p.  19,  pl.  ii,  f.  2  a—d. 

1855.  Cidaris  Hausmanni  Wissmann,  J.  Koechlin-Schlumberger  :  Bull.  Soc.  geol.  France  (2),  XII, 

p.  1064. 

1863.  Radiolus  Hausmanni  Wissmann,  H.  E.  Beyrich  :  Monatsber.  preuss.  Akad.  Wiss.  Berlin,  Jahr. 
1862,  p.  30. 

1865.  Cidaris  Hausmanni  Wissmann,  G.  C  Laube  :  Denkschr.  Akad.  Wiss.  Wien,  Math.-Nat.  CI.  XXIV, 
Abth.  2,  p.  284,  pl.  ix,  f.  13. 

1900.  Cidaris  Hausmanni  Wissmann,  E.  K.  Hesse:  N.  Jahrb.  Mineral.  Beil.-Bd.  XIII,  p.  228,  f.  1. 

1904.  Cidaris  Hausmanni  Wissmann,  F.  Broili  :  Palaeontogr.  L,  p.  154,  pl.  xvii,  ff.  25,  26. 

Diagnosis.  —  A  Cidaroid  in  which  the  primary  radioles  have  a  micro- 
structure  of  fine  waving  septa  arranged  in  fan-like  groups,  with  a  general  tendency 
to  radiate  from  the  inconspicuous  axial  complex.  Normal  radioles  vary  from  globose 
to  thin  fusiform,  often  irregulär  in  shape,  but  not  compressed  dorso-ventrally ;  Orna¬ 
ment  of  longitudinal  ribs  bearing  pustules,  which  may  coalesce  and  disappear ;  base 
oblique  to  main  radiole-axis ;  collerette  short  with  pronounced  distal  rim ;  annulus 
not  prominent,  base  constricted  below  it. 

Lectotype,  the  radiole  figured  in  Münster  (1841,  pl.  iii,  f.  14  b),  from  the 
Cassian  beds  of  St.  Cassian,  now  in  the  Palaeontological  Museum,  Munich. 

History  of  the  Species.  —  The  type-description  by  Wissmann  in  Münster 
(1841,  p.  44)  gives  the  following  characters :  radioles  small,  of  various  form,  pyri- 
form,  fusiform,  or  claviform,  with  strong  more  or  less  granulär  ribs ;  «Stiel»  very 
short ;  base  and  annulus  smooth. 

Desor  (1855)  noted  the  distinction  from  C.  dorsata  in  the  seriation  of  the 
pustules,  and  reproduced  Wissmann’s  figures. 

Koechlin-Schlumberger  (1855)  maintained  the  species,  and  pointed  out  that 
the  acetabular  margin  and  the  annulus  were  always  oblique  to  the  main  axis. 

Beyrich  (1863)  described  many  radioles  found  on  one  fragment  of  rock  at 
Füssen. 

Laube  (1865)  added  to  the  characters  already  mentioned  the  Statement  that 
sometimes,  especially  in  round  shafts,  there  were  parallel  cross-grooves  between  the 
rows  of  pustules ;  perhaps  he  meant  that  the  pustules  formed  transverse  rows  as 
well  as  longitudinal,  an  occurrence  I  have  not  noticed  myself.  He  also  said  that  the 
acetabulum  was  very  small  with  a  smooth  margin.  Laube’s  figures  illustrate  the 
variety  of  form  and  Ornament,  the  oblique  base  being  almost  the  only  obvious 
feature  they  have  in  common ;  indeed  figures  b  and  c  may  possibly  represent  young 
C.  alata. 

In  this  connection  it  may  be  mentioned  that  one  of  the  four  radioles  figured 
by  Klipstein  (1843,  pl.  xviii,  f.  14  a — g)  as  «Unbestimmte  Cidariten»  reminds  one 
of  C.  Hausmanni.  This  specimen  (Klipstein  f.  14  a,  b;  Brit.  Mus.  E  4597)  has 
both  Ornament  and  base  characteristic  of  that  species,  the  differences  being  that  the 
shaft  is  compressed,  with  one  face  ribbed  rather  than  pustulate,  and  that  the  obli- 
quity  of  the  base  is  in  a  direction  between  the  sagittal  and  transversal  planes  of 
the  shaft,  a  position  which  is,  as  we  shall  see,  intermediate  between  that  in  C.  alata 
and  in  C.  Hausmanni. 
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Quenstedt  (1875,  Petref.  Deutschi.  III,  p.  194)  ref'erred  C.  Hausmanni  to 
C.  dorsata,  hut  the  radioles  figured  by  him  (pl.  Ixviii,  ff.  69—71)  do  not  seem  to 
be  the  true  C.  Hausmanni ;  they  are  larger  and  have  irregulär  pustules. 

Hesse  (1900)  was  the  first  to  place  the  species  on  a  secure  basis  by  showing 
that  its  micro-structure  was  peculiar;  to  the  details  of  this  we  shall  return  later. 

Broii.i  (1904)  stated  that  the  radioles  were  common  in  the  Pachycardientuffe 
of  the  Seiser  Alp  ;  but,  as  will  be  shown  later  on,  these  specimens  differ  in  several 
respects  from  the  Cassian  forms,  and  are  best  regarded  as  a  mutation  of  Lower 
Raiblian  age,  for  which  I  propose  the  name  tofacea.  For  the  present  it  will  be 
convenient  to  exclude  this  mutation,  and  to  consider  more  closely  the  radioles  of 
Cassian  age  under  the  name 

«Cidaris»  Hausmanni  typica. 

(Pl.  XII,  figs.  367—369  &  Pl.  XVI,.  figs  448,  449.) 

D  i  a  g  n  o  s  i  s.  —  C.  Hausmanni  of  larger  size,  the  average  length  being 
6  mm. ;  ridges  well-marked  and  reaching  the  distal  end  of  the  shaft,  with  inter- 
vening  grooves  about  as  wide  as  the  ridges,  pustules  usually  distinct  and  rarely 
quite  obsolete ;  base  markedly  oblique  to  the  main  radiole-axis. 

Lectotype,  type-locality,  type-description  same  as  for  the 
species. 

Description  of  Specimens  from  St.  Cassian. —  From  a  number 
of  specimens  in  the  British  Museum  apparently  belonging  to  this  species,  I  have 
selected  eight,  which  certainly  belong  to  it,  for  the  study  of  the  external  form 
(E  9510 — E  9517),  and  a  ninth  of  similar  appearance  for  the  study  of  the  micro- 
structure  (E  9518).  Specimen  E  9515,  though  not  quite  complete  distally,  is  figured 
(Pl.  XII,  fig.  367),  as  it  shows  the  Ornament  and  the  base  very  clearly.  Measure- 
ments  in  millimetres  and  other  details  are  given  in  the  following  table  : 


Register  Number.  .  .  . 

E  9510 

E  9511 

E  9512 

E  9513 

E  9514 

E  9515 

E  9516 

E  9517 

Shape  . 

pyri¬ 

form 

swollen 

fusiform 

swollen 

fusiform 

fusi¬ 

form 

globose 

swollen 

fusiform 

pyri¬ 

form 

fusi¬ 

form 

Length . 

4‘5 

4‘9 

5-5 

5-9 

6’6 

7-0 

7-3 

7-6 

Greatest  diameter  . 

S  2-8 

X 

2-7 

3-2 

2-0 

4-1 

3-2 

3’6 

2-7 

2-4 

2'4 

1"9 

3’9 

3"0 

Diameter  at  annulus  .  . 

Number  of  ribs  in  a  width 

LI 

T0 

1-4 

T0 

T6 

T5 

1"7 

T2 

of  1  mm . 

3-3-5 

2-5-3 

2-5-3 

2-5-4 

2—3 

2—3 

2—3 

2 

Number  of  pustules  in  a 

length  of  1  mm  .  . 

4-5 

3—5 

3-4 

3—4 

3—3-5 

3—4 

3-4 

The  shapes  compose  a  continuous  series :  thin  fusiform,  swollen  fusiform, 
pyriform,  globose,  with  all  intermediate  stages. 

When  two  diameters  are  given,  the  first  is  that  of  the  sagittal  plane  determined 
by  the  obliquity  of  the  base.  Whenever  a  difference  can  be  detected,  the  sagittal 
diameter  is  greater  than  the  transversal;  in  this  respect  the  species  differs  from 
most,  if  not  all,  others  discussed  in  this  memoir.  Usually  the  sagittal  plane  is  also 
the  dorso-ventral  plane,  but  we  cannot  prove  that  it  is  so  in  this  species. 
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The  numbers  of  ribs  and  pustules  are  estimated  at  the  level  of  the  greatest 
diameter.  When  Variation  occurs  on  different  faces,  the  finer  ribs  contain  the  smaller 
pustules.  The  ribs  of  E  9514  are  smooth,  perhaps  worn,  so  that  the  pustules, 
if  they  existed  before  petrifaction,  can  not  be  counted  (compare  Laube,  1865,  f. 
13  a,  g).  The  pustules  are  normally  rounded,  borne  on  the  ribs,  and  subequal 
on  each  rib.  In  E  9517  the  ribs  are  thin,  equally  spaced  all  round,  and  the  pustules 
are  spinelets  with  a  rake  distalwards ;  this  specimen  approaches  most  nearly  Laube’s 
figures  13  b,  f,  and  Klipstein’s  figure  14  g.  There  does  not  appear  to  be  any 
definite  correlation  between  the  size  or  spacing  of  ribs  and  pustules  and  the  axes 
indicated  by  the  oblique  base :  no  finer  Ornament  on  a  possible  adoral  face,  no 
intensification  of  lateral  ribs.  Owing  to  the  approximate  equality  of  ribs  and  pus¬ 
tules,  the  Ornament  has  at  first  sight  a  regulär  appearance ;  but  closer  examination 
shows  that  a  rib  rarely  passes  from  end  to  end  of  the  shaft,  and  that  when  it 
does  so,  its  course  is  usually  curved.  Often  the  ribs  that  are  strongest  at  the  distal 
end  die  out  proximally  (E  9517),  often  other  smaller  ribs  appear  in  the  middle  of 
the  shaft,  especially  in  the  more  swollen  forms,  and  often  the  ribs  as  they  pass 
distalwards  coalesce  by  twos  or  threes,  bending  to  the  right  or  the  left.  Thus  the 
Ornament  is  far  from  having  the  essential  regularity  of  such  a  form  as  C.  similis 
or  even  C.  Waechteri,  and  this  no  doubt  throws  some  light  on  the  peculiarities  of 
the  microstructure. 

The  base  in  all  these  specimens  is  oblique,  but  its  most  characteristic  feature 
is  the  collerette  :  this  is  very  short,  and  widens  rapidly  to  a  well-marked  distal  rim, 
which  at  first  sight  is  liable  to  be  mistaken  for  the  annulus.  The  annulus  scarcely 
projects  beyond  the  collerette,  but  below  it  the  base  is  greatly  constricted.  perhaps 
sometimes  undercutting  the  annulus.  Then  the  base  swells  out  again,  bead-wise, 
proximally,  and  is  crowned  by  a  small  swollen  acetabular  margin.  The  general 
appearance  is  as  though  one  had  taken  a  base,  fashioned  in  some  soft  material, 
and  telescoped  it  towards  the  shaft,  thus  shortening  and  swelling  each  of  its  members. 
When  the  small  acetabular  margin  has  been  worn  away,  the  bead-like  base  itself 
may  be  taken  for  that  margin,  the  slope  from  the  annulus  to  the  collerette  may  be 
confused  with  the  slope  of  the  base,  and  the  collerette,  as  already  said,  may  be 
mistaken  for  the  annulus. 

The  acetabulum  shelves  gradually  to  a  central  pit.  Its  margin,  though  oblique 
to  the  main  radiole  axis,  is  not  so  oblique  as  the  collerette ;  therefore  the  tele- 
scoping,  if  one  may  so  express  it,  has  been  more  on  one  side. 

There  is  no  crenelation  on  any  structure  of  the  base.  A  very  fine  longitudinal 
striation  can  just  be  made  out  on  the  collerette  in  the  best  preserved  specimens. 

The  micro-structure  has  been  briefly  described  by  Hesse  (1900,  p.  228)  who 
gives  a  diagram  of  it.  From  the  almost  imperceptible  axial  complex  he  shows  a 
septum  radiating  to  each  of  the  outer  ribs ;  and  from  each  side  of  these  main  septa 
he  sees  short,  more  delicate  septa,  given  off  at  regulär  intervals,  at  an  angle  of 
about  45°,  passing  towards  the  periphery,  and  abutting  on  the  corresponding  septa 
from  the  adjacent  radiate  septum.  These  side  septa  are  drawn  as  regularly  spaced, 
slightly  curved,  and  united  by  regulär  straight  trabeculae. 

The  beautiful  drawing  by  Mr.  G.  T.  Gwilliam  (PI.  XVI,  fig.  448)  is  an  accurate 
representation  of  part  of  an  excellent  cross-section  (E  9518).  While  it  recalls  Dr.  Hesse’s 
diagram,  its  details  are  very  different.  There  are  no  main  radiating  septa,  but  a 
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number  of  irregulär,  more  or  less  equivalent  septa,  having  a  general  tendency  to 
radiate  from  the  centre ;  this  regularity  and  centrifugal  arrangement  increases  towards 
the  periphery,  vvhere  also  the  septa  become  markedly  closer  and  finer,  about  75  to 
the  millimetre,  with  the  meshes  between  them  smaller  and  more  regulär.  Thus  far 
the  description  might  apply  to  such  a  form  as  Cidaris  dorsata,  or  to  C  Waechteri 
were  it  not  for  the  axial  complex  of  that  species  ;  but  the  obvious  difference  lies 
in  the  grouping  of  these  septa  into  a  number  of  fan-systems.  The  starting-points 
of  these  are  marked  in  the  section  by  darker  patches,  which  are  not  easily 
explained.  Some  of  these  dark  patches  are  seen  near  the  centre,  but  in  that 
region  the  fan-systems  are  developed  very  slightly  or  not  at  all.  In  the  peri- 
pheral  region  also  no  fresh  fan-systems  seem  to  originate,  but  the  septa  arising 
from  those  in  the  deeper  layer  continue  and  dichotomise,  and  fan  out  in  the  ridges 
in  a  manner  that  is  quite  usual.  In  this  peripheral  region,  at  a  little  distance  from 
the  exterior,  is  a  dark  band,  which  seems  to  coincide  with  a  region  of  dichotomy 
and  consequently  of  closer  septa.  It  may  be  that,  with  the  further  growth  of  the 
radiole,  this  band  would  break  up  into  nuclei  of  fan-systems,  each  System  marking 
the  former  position  of  a  ridge.  Now,  if  the  ridges  were  regulär  and  always  stayed  in 
the  same  relative  position,  the  fan-systems  would  form  a  continuous  series  along  a 
radial  line.  Possibly  in  a  young  radiole,  or  in  a  section  near  the  base,  this  would 
be  the  case,  and  the  general  appearance  would  no  doubt  then  approach  that  indi- 
cated  in  Dr.  Hesse’s  diagram.  But,  as  we  have  seen,  the  ridges  in  the  adult  shaft 
are  not  regulär :  they  wave  and  are  separated  by  newly-formed  ones  and  again 
coalesce.  Probably,  then,  they  shift  their  relative  positions  during  growth,  and  so 
successive  fan-systems  cease  to  lie  in  a  straight  radial  line.  Resorption  and  rede- 
position  of  stereom,  in  the  manner  well  known  among  Echinoderms,  probably  take 
place  in  the  deeper  layers  and  further  obscure  the  supposed  original  symmetry. 
Thus  it  may  be  possible  to  harmonise  Dr.  Hesse’s  diagram  with  my  more  elaborate 
drawing. 

An  accurate  study  of  a  single  well-marked  fan-system  (hg.  449),  on  a  scale  of 
magnification  three  times  as  great,  shows  that  it  Starts  from  a  complex  of  irregulär 
meshes,  for  the  most  part  larger  than  those  of  the  ensuing  radiate  portion.  This  initial 
complex  ehanges  rather  suddenly  into  a  radiating  mesh-work  with  elongate  meshes; 
as  the  septa  spread  out  they  fork,  and  the  meshes  also  widen.  Each  System,  then, 
repeats  in  little  the  System  of  an  ordinary  type  such  C.  Waechteri,  and  the  initial 
complex  is  as  it  were  a  repetition  of  the  axial  complex.  In  these  Echinoderm  tissues, 
vvhere  stereom  is  less  stroma  is  more  ;  and  the  function  of  the  ordinary  axial  complex 
is  to  convey  nutrient  fluid  through  lacunae  in  the  stroma,  and  to  facilitate  the  passage 
of  nerves.  In  cases  of  fairly  rapid  fossilisation,  whether  of  Echinoderms  or  of  other 
invertebrate  skeletons,  the  stroma  does  not  all  decompose  but  becomes  carbonised, 
and  those  tissues  or  tracts  of  the  stereom  in  which  it  was  most  abundant  are 
therefore  marked  in  such  fossils  by  a  darker  colour.1  This  may  explain  the  darker 
patches  that  mark  the  initial  complexes,  even  though  the  darkening  substance  can 
not  be  resolved  into  grains  of  carbon,  as  it  can  in  the  radioles  of  C.  trigona. 

1  For  proof  and  examples  of  these  Statements,  see  «Note  on  the  colour  of  certain  Cyathocrini» 
in  Bather,  1893,  «Crin.  Gotland,  I.».  Svensk.  Vet.-Akad.  Handl.  XXV,  No.  2,  p.  151.  Compare  the 
interesting  paper  by  R.  Bullen  Newton,  1907,  «Relics  of  coloration  in  Fossil  Shells»,  Proc.  Malac.  Soc. 
London,  VII,  pp.  280 — 292,  pl.  xxiv. 
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Material  from  Bakony.  —  A  single  radiole  from  the  Cassian  beds  of 
Cserhät  (Leitnerhof).  (PI  XII,  figs.  368,  369.) 

Shape  between  pyriform  and  fusiform. 

Length,  4'8  mm.  Greatest  diameter,  17  mm.  Diameter  at  annulus  0"8  mm. 
3  ribs,  and  3 — 3'5  pustules,  in  a  width  of  1  mm.  The  characteristic  basal  struc- 
tures,  though  somewhat  worn,  can  be  distinguished  (fig.  369). 

«Cidaris»  Hausmanni  mut.  nov  tofacea } 

(Plate  XII,  figs.  370,  371.) 

1904.  Cidaris  Hausmanni  Wissm.,  Broili  :  Palaeontographica  L,  p.  154,  pl.  xvii,  ff.  25,  26. 

D  i  a  g  n  o  s  i  s.  —  C.  Hausmanni  of  smaller  size,  the  average  length  being 
3'5  mm. ;  ridges  obscure  and  changing  into  obscure,  irregulär  pustules  at  the  distal 
end  of  the  shaft,  with  intervening  grooves  relatively  narrovv,  pustules  of  ridges 
obsolete  or  nearly  so;  base  less  oblique  than  in  the  typical  form. 

Holotype.  — -  The  specimen  flgured  Pl.  XII,  figs.  370,  371.  (Brit.  Mus.  P2 
4697  a),  from  the  Pachycardientuffe  of  the  Seiser  Alp. 

Broili  States  that  the  radioles  are  common  on  the  Seiser  Alp ;  he  describes 
them  as  small  and  as  easily  recognised  by  the  regulär  rows  of  pustules.  1  have 
examined  his  numerous  specimens  at  Munich,  and  have  more  closely  studied  three 
taken  therefrom  at  random  and  now  in  the  British  Museum  (E  4697  a,  b,  c.) 


Broili 

Broili 

B.  M. 

B.  M. 

B.  M. 

f.  25 

f.  26 

a 

b 

C 

Swollen 

Irregulär 

Oblique 

Swollen 

Shape  Pyriform 

fusiform 

swollen 

thyrsiform 

fusiform 

Length .  3'4 

37 

3'2 

3-2 

3'4 

(  1  >8 

Greatest  diameter . ^ 

L8 

♦  275 

2-2 

2-0 

2'0 

2-4 

Diameter  at  annulus .  0'5 

07 

0-9 

L0 

ca.  0'8 

Number  of  ribs  in  a  width  of  1  mm.  4 

3 

2-5— 3-5 

3’4 

ca.  3 

Number  of  pustules  in  a  length  of  1  mm.  — 

— 

?  3*5 

— 

— 

As  regards  size,  the  preceding  table, 

based  on 

Broili’s 

figures  and 

on  the 

three  British  Museum  specimens,  shows  that  these  radioles  are  considerably  shorter 
than  the  Cassian  forms,  the  respective  averages  being  about  3'5  and  6  mm.  Their 
diameter  is  also  less,  but  not  so  much  less,  for  their  shafts  are  relatively  stouter, 
rarely  thin  fusiform,  but  swollen  and  rather  irregulär. 

An  extreme  regularity  in  the  ridges  is  indeed  depicted  in  Broili’s  figures ;  but 
in  the  first  place  this,  as  already  shown,  is  not  characteristic  of  C.  Hausmanni 
iypica,  and  in  the  second  place,  it  is  not  constant  or  even  common  in  the  radioles 
from  the'  Pachycardientuffe.  Here  the  ridges  are  quite  as  vvavy  and  anastomosing 
as  in  the  Cassian  radioles,  and  have  the  further  irregularity  that  none  passes  clearly 
to  the  distal  end,  which  is  covered  with  confused  pustules. 

As  for  the  pustules,  «Körner»,  said  to  compose  the  ridges,  they  are  conspicuous 
by  their  absence  in  Broili’s  own  figure  26,  and  scarcely  to  be  detected  in  a  fused 


Tofaceus  or  iophaceus,  because  found  in  tophus,  tuff. 
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or  obsolescent  state  in  his  figure  25.  The  latter  appearance  is,  in  fact,  that  presented 
by  all  specimens  in  which  the  faint  traces  of  pustulation  have  not  been  vvorn  avvay. 

The  average  number  of  ridges  to  a  millimetre  appears  to  be  3'4,  whereas  in 
the  Cassian  radioles  examined  it  was  27.  The  ribs  do  not,  however,  appear  so 
much  thinner  as  this  might  imply,  partly  because  the  absolute  diameter  of  the 
radioles  is  less,  partly  because  the  absence  of  sharp  pustules  and  the  reduction  in 
width  of  the  grooves  between  the  ridges  increase  the  apparent  and  the  relative  width 
of  the  ridges. 

The  base  has  the  same  general  structure  and  about  the  same  proportions  as 
in  the  Cassian  radioles,  but  the  obliquity  is  not  so  marked  ;  oddly  enough,  it  is  not 
shovvn  at  all  in  Bhoili’s  figures. 

The  numerous  differences  here  pointed  out  are  so  clear  and  so  constant  in  the 
material  available,  that  it  does  not  seem  right  to  record  Cidaris  Hausmanni  from 
the  Pachycardientuffe  without  some  qualification.  These  radioles  seem  to  indicate 
a  permanent  mutation  from  the  Cassian  species. 

No  examples  of  this  mutation  are  yet  known  from  Bakony,  but  they  may 
easily  have  been  overlooked  owing  to  their  small  size. 

Relations  of  the  Species.  —  With  our  present  knowledge,  Cidaris 
Hausmanni  appears  one  of  the  most  distinct  of  all  Triassic  Echinoid  radioles, 
and  yet  the  small  size,  the  entire  absence  of  dorsoventral  compression,  and  the 
peculiar  features  of  the  base  render  it  doubtful  whether  it  is  a  normal  peripheral 
radiole.  From  whatever  region  of  the  test  these  radioles  may  have  come,  we  are 
unable  to  associate  with  them  any  known  forms  that  may  have  come  from  the 
other  regions.  In  some  respects  they  remind  one  of  the  smaller  examples  of 
C.  dorsata ,  with  which  indeed  Quenstedt  confused  them.  They  are  also  liable  to 
confusion  with  small  radioles  of  C.  alata..  These  resemblances  may  depend  on 
some  actual  relationship. 

Cidaris  cf.  dorsata  et  Hausmanni. 

(Plate  XII,  figs.  372—374.) 

Material  from  Bakony.  —  The  Cassian  beds  of  Cserhät  have  yielded 
6  very  small  radioles  (a — f  ),  which,  though  generally  resembling  C.  dorsata,  differ 
so  greatly  in  size  from  the  normal  forms  that  they  demand  separate  treatment. 
A  similar  radiole  (g)  comes  from  the  Lower  stratified  Limestone  of  Giricses-domb, 
Veszprem. 

Description  o  f  the  Specimens.  —  The  following  table  gives  the  chief 
measurements  in  millimetres. 


a 

b 

c 

d 

e 

/ 

£ 

Length . 

.  3-8 

3’8 

4-5 

4'6 

4'6 

3-6 

4-0 

Greatest  diameter  .  . 

•  !17 

ca.  17 

L3 

17 

2-0 

1  '8  * 

2'1 

h-6 

2-3 

L8 

1‘9 

Diameter  at  annulus  . 

.  0-7 

0-9 

fl 

L0 

LQ 

— 

— 

ln  c  the  shaft  is  crushed,  so  that  the  difference  between  the  diameters  is 
exaggerated.  ln  f  the  base  is  broken  off.  In  g  most  of  the  base  is  broken  off,  so 
that  the  length  probably  did  not  exceed  4'6  mm. 
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When  tvvo  diameters  are  given,  the  former  is  that  in  the  sagittal  plane  indicated 
by  the  obliquity  of  the  base.  This  is  not  always  very  clear,  but  on  the  whole  it 
appears  that  the  difference  betvveen  the  sagittal  and  transversal  diameters  is  slight, 
and  not  markedly  in  favour  of  either. 

The  shaft  is  slightly  pyriform  or  s wollen  baculiform.  It  is  ornamented  with 
small  obscurely  marked  pustules,  closely  set,  either  irregularly  scattered  or  in  long¬ 
itudinal  series.  The  pustules  run  from  3  to  4'5  to  the  millimetre  in  each  direction. 
There  are  no  distinct  grooves  between  the  longitudinal  series,  and  their  pustules 
are  not  borne  on  ridges. 

The  base  is  always  oblique  ;  but  the  obliquity  varies  and  is  never  strongly 
marked,  nor  does  its  direction  seem  correlated  with  the  shape  of  the  shaft. 

There  is  no  distinct  collerette ;  the  annulus  is  rounded  and  smooth ;  the  aceta- 
bular  inargin  is  a  smooth  prominent  ring. 

Relationsof  the  Form.  —  These  resemble  the  radioles  that  Quenstedt 
(1875,  p.  194,  pl.  lxviii,  ff.  69  71)  took  to  represent  C.  Hausmanni ,  and  referred 

to  C.  dorsata.  They  resemble  C.  Hausmanni  in  size  and  to  some  extent  in  the 
seriation  of  the  pustules,  and  they  approach  it  in  the  obliquity  of  the  base.  They 
differ  from  the  typical  C.  Hausmanni,  however,  in  the  absence  of  a  marked  col- 
lerette-rim  and  of  ridges  on  the  shaft.  The  Ornament  is  more  reminiscent  of  C. 
Hausmanni  tofacea,  but  from  this  too  the  specimens  differ  in  the  other  characters. 
Consequently  I  donot  think  that  they  have  any  more  to  do  with  the  true  C.  Haus¬ 
manni  than  Quenstedt’s  specimens  had,  although  they  may  indicate  a  Variation 
towards  that  species. 

Whether  these  small  radioles  should  be  referred  to  C.  dorsata  is  another 
matter.  Their  characters  are  fairly  well  defined,  so  that  they  do  not  seem  to  be 
merely  young  forms  They  may  possibly  be  secondary  radioles  of  that  species ; 
but  if  secondary,  then  they  might  well  belong  to  some  other  species  of  very  different 
character. 

Cidaris  parastadifera .* 

(Plate  XIII,  figs.  375—392  &  Plate  XVI,  fig.  447.) 

1865.  Cidaris  parastadifera  K.  E.  Schafhautl  :  N.  Jahrb.  f.  Mineral.,  1865,  p.  796,  pl.  v,  f.  8  a — d. 
1865.  Cidaris  cf.  marginata  lit.  Goldfuss,  K.  E.  Schafhautl:  op.  cit.  p.  791.  pl.  v,  f.  2,  2a. 

1889.  Cidaris  parastadifera  Schafh.,  S.  v.  Wöhrmann:  Jahrb.  geol.  Reichsanst  Wien,  p.  195,  pl.  v,  f.  19. 

Diagnosis.  —  A  Cidaroid  in  which  the  primary  radioles  have  a  micro- 
structure  of  fine,  close-set  septa  Crossing  in  curves  at  oblique  angles  and  disposed 
fan-wise  near  the  periphery,  with  a  small  axial  complex ;  in  which  normal  (peri- 
pheral)  radioles  are  baculiform,  with  shaft  dorso-ventrally  compressed,  and  orna¬ 
mented  with  regulär  longitudinal  ridges  bearing  strong,  discrete,  subequal  pustules, 
thorn-Iike  or  swollen,  more  pronounced  on  one  [?  adapical]  side ;  adoral  radioles 
more  lanceolate ;  adapical  radioles  more  subclaviform ;  collerette  low  but  distinct, 
smooth  ;  annulus  rounded,  smooth ;  acetabular  margin  prominent,  smooth. 

Holotype,  the  oral  surface  of  an  Echinoid,  in  which  the  structure  of  the 
test  is  indistinguishable,  surrounded  by  1 1  radioles :  original  of  Schafhäutl’s  figure  8. 

Type-locality,  Wettersteingebirge. 


This  mongrel  vvord  (melius  parastadophora)  means  pilaster-bearing. 
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Horizon,  «in  einem  gleichfalls  schwarzgrauen,  etwas  verwitternden  und  dann 
schmutzig  gelblichbraun  erscheinenden  Kalksteine»,  now  recognised  as  Raiblian. 

Remarks  on  previously  described  Specimens.  —  The  radioles 
of  the  holotype  are  peripheral  and  infra-ambital.  Those  referred  by  Schafhäutl  to 
C.  marginata,  and  transferred  by  Wöhrmann  (1889,  p.  195)  to  C.  pavastadifera, 
are  probably  cireumapical  or  possibly  secondary  radioles. 

The  localities  given  by  Wöhrmann  are  Ostreenkalk  of  Haller  Anger,  Bären¬ 
alpe,  etc.  The  original  of  his  fig.  19  is  from  Ueberschall,  Haller  Anger,  and  is 
preserved  in  the  Palaeontological  Museum,  Munich,  the  authorities  of  which  have 
kindly  permitted  me  to  study  it  (PI.  XIII,  hg.  375).  The  holotype  1  have  not  seen, 
but  Schafhäutl’s  account  and  ügures  are  so  clear,  and  have  been  so  thoroughly 
checked  by  Wöhrmann,  that  this  is  no  serious  omission. 

Material  from  Bakon y.  —  Fragments  from  beds  a  and  b  of  Cutting  IV 
on  the  Veszprem-Jutas  Railroad  number  648,  a  few  being  on  matrix ;  from  Cut¬ 
ting  I  are  12,  without  bed  designated,  and  6,  of  which  some  are  doubtful,  labelled 
bed  e\  from  the  quarry  near  Cutting  I  are  129,  four  being  on  matrix;  from  Jeru- 
zsälemhegy,  43  :  —  Total  =  837.  Although  the  species  is  abundant  at  Cutting  IV, 
most  of  the  specimens  are  very  fragmentary,  and  a  large  number  are  obscured  by 
an  oolitic  growth  ;  those  not  thus  broken  or  obscured  are  chiefly  the  smaller  forms. 
The  specimens  from  the  other  localities  are  as  a  rule  better  preserved,  and  since 
the  largest  selection  is  afforded  by  the  Quarry  near  Cutting  I,  the  following  account 
will  be  based  on  those  except  when  other  localities  are  dehnitely  mentioned. 

In  length  complete  radioles  ränge  from  4'5  mm.  to  11*6  mm.;  but  some  frag- 
ments  indicate  radioles  of  slightly  greater  length.  The  longest  complete  radiole  is 
one  on  matrix  from  Cutting  IV,  127  mm.  long,  and  there  is  no  evidence  that  this 
length  was  ever  exceeded.  The  mean  between  these  two  extremes  agrees  almost 
exactly  with  the  8*5  mm.  given  by  Schafhäutl  as  the  average  length. 

In  shape  the  radioles,  whatever  their  length,  vary  much,  being  either  baculi- 
form,  or  sub-clavate,  or  bilaterally  compressed  and  lanceolate,  with  all  intervening 
variations,  and  even  triangulär  in  section.  The  major  axis  is  generally  straight, 
but  mav  be  curved,  even  markedly  so.  Pari  passu  with  the  Variation  in  shape, 
the  greatest  thickness  varies  much,  both  absolutely  and  in  relation  to  the  length. 
This  will  be  clear  from  the  following  measurements. 


Length 

Dorsoventral 

Transverse 

Ratios  of  dia- 

diameter 

diameter 

meters  to  length 

Baculiform . 

10-2  mm. 

07  mm. 

0'85  mm. 

0-068  and  0‘083 

Subclaviform . 

8-6 

2-2 

2-4 

0’25  and  0’27 

Lanceolate . 

10-8 

2-0 

2-9 

078  and  0’26 

Lanceolate . 

8-8 

L5 

2*3 

0-17  and  0‘26 

Subclaviform  fragment .  . 

3‘2 

Flattened  fragment  . 

27 

4-0 

Baculiform,  Cutting  IV. 
Subclaviform,  Jeruzsälem- 

127 

ca.  1‘6 

27 

0*  1 2  and  0-16 

hegy . 

9-4 

37 

3-4 

0'34  and  0'35 

Flattened  subclaviform,  Je- 

ruzsälemhegy  .  .  . 

3-3 

37 
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The  average  diameter  given  by  Sci-iafhäutl  is  2  mm.  (i.  e.  0‘23  of  length). 
The  mean  of  the  extremes  presented  by  thc  Bakony  radioles  is  0'21  ;  but  this  is  cer- 
tainly  below  the  average,  for  the  very  thin  shafts  are  rare  in  comparison  with  the 
very  thick  ones. 

The  Ornament  varies  no  less  than  the  shape,  so  that,  were  it  not  for  the 
complete  scries  of  gradations,  many  of  thcse  specimens  would  searcely  have  bccn 
referred  to  the  same  species  as  the  tvvo  varieties  of  form  hitherto  described.  Those 
two  varieties  are  also  found  in  the  Bakony  material.  The  longer  form  of  the  holotype 
is  said  by  Schafi-iäutl  to  have  at  most  9  longitudinal  ridges,  of  which  4  are  visible 
from  any  one  side  ;  these  ridges  meet  distally  in  a  very  low,  somewhat  conical  point ; 
each  ridge  is  beset  with  a  row  of  usualty  9  pustules  one  above  the  other,  with 
a  distal  rake,  elliptical,  swelling  towards  their  ends,  usually  in  horizontal  rows,  but 
also  oftcn  alternating  ;  between  each  ridge  is  a  narrow  linear  space.  This  description 
implies  a  subcylinprical  shaft  with  ridges  evenlv  distributed,  and  such  do  actually 
occur.  It  is,  however,  doubtful  whether  the  radioles  in  the  holotype  are  of  this 
nature ;  they  lie  on  the  matrix,  so  that  only  one  face  —  the  adapical  —  is  seen, 
and  the  wording  of  the  description  is  quite  consistent  with  the  more  probable  view 
that  the  shafts  are  compressed  and  the  Ornament  not  evenlv  distributed. 

By  far  the  greater  number  of  the  shafts  frem  Bakony  show  some  sign  of 
dorso-ventral  compression.  When  this  is  well  marked  the  pustules  on  the  lateral 
ridges  are  the  most  prominent  and  produce  a  serrate  edge  (figs.  381,  385));  the 
supposed  adapical  tace  is  the  more  rounded  (hg.  383),  and  bears  more  prominent 
ridges  and  pustules  than  does  the  adoral  face ;  this  latter  is  relatively  flattened  and 
usually  bears  hner  and  more  closely  set  ridges  with  less  pronounced  pustules.  ln  thin, 
elongate  radioles,  the  adoral  face  is  often  quite  smooth  (hg.  388);  in  more  lanceolate 
radioles,  that  face  may  be  smooth  in  its  proximal  half,  becoming  ridged  distally ;  in 

the  more  swollen,  subclaviform  radioles,  its  Ornament  is  better  developed  and  differs 

but  little  from  that  of  the  adapical  face  (hgs.  376,  377). 

The  smallest  number  of  ridges  observed  is  3,  namely  two  lateral  and  one  in 

the  middle  of  the  adapical  face,  the  adoral  face  being  quite  smooth.  The  long 

radiole  from  Cutting  IV  has  4  ridges  on  the  adapical  face.  Compressed  lanceolate 
forms  may  have  as  many  as  6  ridges  on  the  adapical  face,  accompanied  by  3  to  5 
on  the  adoral  face.  A  rather  more  claviform  shaft  from  Jeruzsälemhegy  has  7  or 
perhaps  8  adapical  ridges,  and  5  adoral  with  a  trace  of  a  sixth.  The  regulär  .sub¬ 
claviform  shafts  have  about  12  ridges  as  a  rule,  but  two  of  this  shape  from  Jeru¬ 
zsälemhegy  have  as  many  as  16. 

The  short  swollen  radioles,  referred  by  Schafhäutl  to  C.  marginata  are  no 
doubt  short  examples  of  the  subclaviform  type,  and  it  is  consistent  with  this  that 
they  were  said  to  have  10 — 12  ribs.  Schafhäutl’ s  figures,  however,  cannot  be  said 
to  indicate  more  than  6 — 8  ribs  in  all.  The  smallest  complete  subclaviform  radiole  in  the 
Bakony  material  is  from  Jeruzsälemhegy :  5  3  mm  long,  greatest  diameter  1  6  mm., 
number  of  ribs  10.  This  specimen  does  not  agree  with  Schafhäutl’s  Statement  that 
the  handle  is  one-third  the  length  of  the  radiole,  since  it  is  only  0'8  mm.  long ; 
but  then  the  Statement  is  equally  inapplicable  to  the  specimen  shown  in  Schafhäutl’s 
figure  2  a.  Although  then  the  Bakony  material  yields  no  specimen  precisely  agreeing 
with  Schafhäutl’s  description  of  this  form,  still  it  contains  several  radioles  near 


Resultate  der  wissenscliaftl.  Erforschung  des  Balatonsees.  1.  Bd  1.  T.  Pal.  Anh. 
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enough  to  shovv  that  Wöhrmann  was  probäbly  correct  in  referring  the  form  to 
C.  parastadifcra.  (Figs.  376,  377). 

The  pustules  have  in  general  the  shape  describecl  by  Schafhäutl  ;  in  many 
specimens  they  closely  resemble  his  figure  8  d.  The  lateral  series  in  compressed 
radioles  and  the  distal-most  pustules  of  subclavate  radioles  are  more  thorn-like,  and 
in  some  specimens  the  pustules  have  longer  stems  with  cylindrically  rounded  backs. 
ln  nearly  all  specimens  the  pustules  are  mounted  on  ridges ;  but  occasionally,  on 
the  adoral  face  or  near  the  distal  end  of  a  subclaviform  radiole,  the  pustules  seem 
to  rise  directly  from  the  body  of  the  shaft.  Sometimes  on  the  adoral  face  the 
pustules  can  scarcelv  be  detected,  while  the  ridges,  especially  in  the  distal  region, 
are  quite  well  marked.  'Fliese  ridges  generally  pass  almost  straight  from  •  their  com- 
mencement  at  the  proximal  end  of  the  shaft  to  the  distal  end,  where  they  may 
die  out  or  merge.  Occasionalty  they  curve,  sometimes  without  apparent  reason, 
sometimes  to  admit  the  intercalation  of  fresh  ridges  in  a  rapidly  swelling  shaft, 
or  to  take  the  place  of  ridges  that  die  out  in  a  tapering  shaft. 

Schafhäutl  gives  the  number  of  pustules  to  a  ridge  as  9  in  a  radiole  of  8’5  mm. 
In  the  Bakony  material  this  number  is  found  in  the  lateral  series  of  some  specim¬ 
ens  of  the  same  length,  but  the  number  in  the  other  rows  is  greater,  namely,  10 
or  11  on  the  adapical  face  and  about  14  on  the  adoral  face.  In  the  long  radiole 
from  Cutting  IV,  one  of  the  ridges  on  the  adapical  face  is  1 15  mm.  long  and  bears 
18  pustules;  these  are  small  and  close  together  in  the  proximal  region,  but  half- 
way  down  the  shaft  3  go  to  every  2  mm.  A  stouter  radiole  from  Jeruzsälemhegy 
has  20  pustules  in  a  ridge  1 1  mm.  long  on  the  adapical  face,  the  increased  number 
being  due  not  to  greater  doseness  but  to  the  curvature  of  the  ridge. 

The  pustules  are  occasionally  in  transverse  rows  on  one  face  of  the  radiole, 
if  not  all  round  it ;  but  it  follows  from  the  different  sizes  of  the  pustules  in  the 
different  ridges  that  this  arrangement  can  not  be  «usual»,  as  Schafhäutl  calls  it. 
Frequently  the  difference  between  the  ridges  is  such  that  the  pustules  of  adjacent 
ridges  are  in  no  obvious  relation.  In  the  subclaviform  radioles,  where  the  pustules 
are  of  more  equal  size,  they  are  often  so  disposed  as  to  form  oblique  series  Crossing 
one  another. 

The  base  is  small  in  proportion  to  the  size  of  the  radiole ;  the  acetabular 
cavity  deep  ;  the  acetabular  margin  a  raised  rim,  not  crenelate,  though  occasionally 
irregulär  in  consequence  of  weathering  (hg.  379);  the  base  then  swells  slightly,  again 
is  slightly  contracted  and  then  passes  into  the  smooth,  prominent,  rounded  annulus 
the  collerette  is  a  smooth  low  depression  between  the  annulus  and  a  step  where  the 
shaft  begins  (figs.  382,  389).  The  rapid  succession  of  these  smooth,  low  rings  and 
depressions  explains  Wöhrmann’s  curious  description  of  the  base  as  mit  concentrischen 
Rinnen  bedeckt»  All  the  structures  of  the  base,  but  especially  the  annulus,  usually 
slope  from  the  adoral  face  towards  the  adapical  in  a  proximal  direction.  This  indicates 
a  normal  downward  slope  of  the  radiole,  with  exposure  of  its  adapical  face. 

The  following  are  measurements  of  the  base  in  millimetres : 


Greatest  diameter  of  shaft  . . T5  2’0  3‘1 

'Fötal  height  of  base . 0.7  0‘6  1‘0 

Height  to  top  of  annulus .  0.55  0'5  0'85 

Diameter  of  annulus . 1‘2  l'l  1'4 

Outer  diameter  of  acetabular  margin . 0'8  0'6  0  85 
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As  the  preceding  description  of  onter  form  will  have  shown,  the  normal  limits 
of  Variation  are  considerable.  There  are,  however,  yet  other  specimens  most  prob- 
ably  belonging  to  this  species,  but  departing  still  further  from  the  norm. 

A  radiole  from  Ouarry  ncar  Cutting  I,  47  mm.  long,  subclaviform,  with  greatest 
diameters  17  and  1*8  mm,  diameter  at  ännulus  0'8  mm.,  has  a  smooth  handle, 
distal  pustules  well  developed,  few,  and  rounded,  beginning  lower  down  on  the 
adapical  face.  This  probably  comes  from  the  circumapical  region. 

From  Cutting  IV  is  a  fragment  of  triangulär  section  ;  the  adoral  face,  which 
is  rounded  proxi mally,  beconres  almost  flat  distally  and  slightly  ridged,  while  the 
adoral  face  rises  by  flat  sides  into  a  median  angle,  the  pustules  being  stronger  on 
the  angles ;  the  main  axis  is  slightly  curved  to  one  side,  as  well  as  being  con- 
cave  on  its  adapical  face;  greatest  diameters  2'1  and  2‘9  mm. 

From  the  Quarry  near  Cutting  I  is  a  radiole  lying  on  matrix,  with  the  adoral  face 
exposed  (PI.  XIII,  fig.  392  ) ;  this  is  slightly  lanceolate  in  outline,  and  is  quite  smooth 
except  for  a  faint  ridge  near  the  distal  end  ;  as  first  seen,  it  was  peculiar  in  having 
two  prominent  thorn-like  pustules  projecting  distalwards  about  two-thirds  of  the  way 
down  the  right  side,  and  a  single  similar  pustule  on  the  left ;  further  removal  of 
the  matrix  showed  that  these  apparently  isolated  thorns  were  merely  members  of 
the  lateral  series,  and  that  pustulate  ridges  were  well- developed  on  the  adoral  face. 
Length,  107  mm.  ;  greatest  transverse  diameter  2  9  mm.;  diameter  at  annulus  1  1  mm. 

The  micro-structure  has  been  studied  in  three  sections  of  radioles  from  beds 
a,  b  ol  Cutting  IV,  but  only  one  of  these  could  be  deciphered  This  was  a  task  of 
much  difficulty,  owing  in  part  to  the  poor  preservation  of  the  section,  but  still  more 
to  its  very  unusual  structure.  The  appearances  that  can  be  detected  have  been 
most  carefully  drawn  b}  Mr.  G.  T.  Gwilliam  (PL  XVI,  fig.  447  ),  who  has  adequately 
grasped  the  essential  facts  of  this  most  obscure  structure.  There  seems  to  be  a 
central  complex,  possibly  breaking  down  into  a  kurten.  A  darker  patch  indicating 
the  presence  of  this  structure  can  often  be  detected  in  broken  ends.  Towards  the 
periphery  septa  are  fairly  distinct  in  places,  and  seem  to  fan  out  where  the  ridges 
occur ;  this  is  often  the  case  with  the  ordinary  radiating  septa  in  pustulate  radioles 
of  other  Triassic  species.  In  the  region  between  the  outer  layer  and  the  axial 
complex,  the  meshes  of  the  stcreom  are  much  finer,  and  are  not  composed  of 
radiating  septa  and  trabeculae.  The  appearance  is  as  though  the  outer  septa  of 
the  several  ridge-systems  continued  inwards,  curving  in  the  same  direction,  that  is 
to  say,  continuing  the  ribs  of  the  fan,  and  therefore  Crossing  one  another  at  an 
acute  angle  It  further  appears  that  under  the  grooves  between  the  ridges  the  septa 
fan  eentripetally,  and  these  also  cross  the  septa  previously  mentioned.  No  guiding 
lines  of  any  kind  can  be  distinguished,  and  the  stereom  in  the  intermediate  region 
is  extraordinarily  dense.  On  the  periphery  the  septa  are  about  80  to  the  millimetre. 

R  e  1  a  t  i  o  n  s  of  the  Species.  —  There  are  several  Cassian  species  to 
which,  in  one  or  other  of  its  many  forms,  Cidaris  parastadifera  presents  a  resem- 
blance. 

As  already  mentioned  under  Cidaris  similis,  it  is  often  hard  to  distinguish 
between  that  species  and  the  normal  baculiform  radioles  of  C.  parastadifera,  so 
far  as  outer  form  is  concerned.  The  chief  difference  appears  to  lie  in  the  absence  of 
longitudinal  striation  from  the  annulus,  collerette,  and  shaft  of  C.  parastadifera. 
This  difference  doubtless  dcpends  on  the  greater  fineness  of  the  micro-structure,  in 
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which  still  further  dissimilarity  may  be  observed  The  peripheral  septa  on  the 
ridges  and  pustules  have  here  only  half  the  width  of  those  in  C.  similis,  and 
therefore  produee  no  surface-ornament  visible  under  a  hand-lens  Further,  the  septa 
are  soon  lost  in  the  general  confusion  of  the  inner  layers,  whereas  in  C.  similis, 
however  wavy  thcir  course  may  be,  they  can  alvvays  be  distinguished. 

Many  of  the  compressed  lanceolate  radioles  are  not  unlike  small  examples  of 
C.  Waechteri,  vvhile  others  less  compressed  might  possibly  be  compared  with 
C.  Wissmanni  From  these  species,  however,  C.  parastadifera  is  adequately 
distinguished  by  the  ridges  on  which  the  pustules  are  mounted,  not  to  mention  the 
very  distinct  micro-structure. 

Some  of  the  smaller  compressed  specimens  also  remind  one  strongly  of  Cidaris 
spinulosa  Klipst.  (=  C.  perplexa  Desor).  This  form  has  been  fully  discussed  under 
the  heading  Cidaris  Waechteri  (p.  191). 

The  subclaviform  radioles  are  often  suggestive  of  the  little-known  species 
Cidaris  austriaca  Desor  (1855,  p.  20,  pl.  ii.  f.  14)  based  on  C.  ovifera  Klipstein 
(1843,  p.  271,  pl  xviii,  f.  8  a,  b)  non  Agassiz.  The  differences  noticeable  are  the 
striation  of  the  collerette  and  the  absence  of  pronounced  pustules  in  C.  austriaca, 
although  it  is  obvious  that  the  ridges  are  formed  of  fused  pustules.  I  cannot  stay 
here  to  describe  the  original  specimens  of  this  species  (Brit.  Mus  36499),  but  I  may 
say  that  the  figured  one,  which  I  take  as  lectotype,  is  probably  related  rather  to 
C.  Hausmanni  than  to  any  other  Cassian  species. 

ln  the  collection  of  the  Geological  Survey  at  Budapest,  are  some  small  radioles 
like  elongate  C.  Hausmanni,  with  thorn-like  pustules  in  longitudinal  rows.  They 
are  said  to  come  from  St.  Cassian,  but,  so  far  as  I  remember,  they  are  more  like 
C.  parastadifera  than  any  other  Cassian  form  They  were  obtained  from  Klipstein, 
and  bear  a  printed  label  issued  by  him  with  the  name  «■Cidaris  Klipsteini  Gümbel». 
Gümbel  (1861,  p.  274)  seems  to  have  intended  this  name  for  radioles  of  Raiblian 
age  from  the  Lödensee  at  the  foot  of  the  Kienberg.  He  diel  not,  however,  figure 
or  describe  these,  except  by  saying  that  they  agreed  very  well  with  Klipstein’s  pl. 
xviii,  f.  16.  But  that  figure  represents  a  fragment  of  test,  which,  oddly  enough, 
was  already  the  holotype  of  C.  Klipsteini  Desor  (1855,  p.  4),  a  species  for  which 
I  have  on  page  84  used  the  name  Miocidaris  Cassiani  Bather  (1909,  p.  61).  It 
seems  impossible  that  Gümbel  can  have  intended  to  refer  to  this  figure,  and  his 
C.  Klipsteini  is  therefore  a  no  m  e  n  n  u  d  u  m,  as  weil  as  a  doubly  preoccupied 
homonym.  The  original  Cidaris  Klipsteini  is  due  to  Marcou  in  Agassiz  &  Desor 
(1847,  p.  140)  and  was  unjustifiably  called  Cidaris  arnpla  by  Desor  (1858,  p. 
484).  Its  holotype  is  the  fragment  of  radiole  figured  by  Klipstein  (1843,  pl  xviii, 
f.  5)  as  Cidaris  d' Orbignyiana  (non  C.  Orbignyana  Ag.  1840,  p.  10),  and  is  in 
the  British  Museum  [E  4601].  Obvicmsly  it  has  nothing  to  do  with  C.  parastadifera 
or  any  related  species;  but  it  should  have  been  equally  obvious  from  Klipstein’s 
description  and  figures  that  it  could  have  nothing  to  do  with  C.  semicostata,  to 
which  it  was  referred  by  Laube  (1865,  p  289)  and  Broili  (1904,  p.  157)  Without 
entering  into  a  description  of  the  interesting  original,  1  may  say  it  that  appears  inter- 
mediate  between  C.  Waechteri  and  C.  flexuosa,  but  that  the  evidence  for  referring 
it  to  either  of  those  species  is  quite  inadequate. 

The  only  other  species  that  needs  mention  in  this  connection  is  Cidaris 
Hausmanni,  with  which  some  of  the  smaller  subclaviform  radioles  of  C .  parastadifera 
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niight  be  compared.  The  ribs  of  that  species  are  finer  and  the  pustules  smaller,  bat  it 
is  rather  the  similarity  of  the  micro-structure  to  vvhich  I  would  direct  attention.  There  is 
in  C.  Hausmanni  (PI.  XVI,  figs.  448,  449)  the  same  curious  fanning  and  Crossing 
of  the  septa,  a  structure  to  be  seen  in  no  other  Triassic  species.  The  oblique 
base  of  C.  parastadifera  is  another  point  of  resemblance,  though  it  is  not  so 
marked  as  in  C.  Hausmanni. 

It  appears  then  that  the  Cassian  species  most  nearly  related  to  C.  parastadifera 
are  C.  similis  and  C.  Hausmanni  This  further  suggests  that  C.  Hausmanni  may 
represent  the  circumapical  radioles  of  C.  similis,  just  as  the  subclaviform  radioles 
here  assigned  to  C.  parastadifera  probably  represent  the  circumapical  forms  of  the 
Raiblian  species.  Should  this  Suggestion  be  conlirmed,  it  would  certainly  help  to 
elucidate  the  curious  micro-structure. 

«  Cida  ris»  decoratissima. 

(Plate  XIII,  figs.  393—398.) 

1865.  Cidaris  coronata  Goldfuss,  K.  E.  Schafhäutl  :  N.  Jahrb.  f.  Mineral.,  1865,  p.  790,  pl.  v,  f.  !. 
1889.  Cidaris  decoratissima  S.  v.  Wöhrmann:  Jahrb.  Geol.  Reichsanst.  Wien,  XXXIX,  p.  196,  pl.  v,  1'.  20 

D  i  a  g  n  o  s  i  s.  —  A  Cidaroid  in  which  the  primary  spines  have  a  probable 
micro-structure  of  regulär  radiate  septa  and  regulär  trabeculae  in  the  collerette,  but 
irregulär  wavy  septa  and  curved  trabeculae  in  the  shaft,  probably  enclosing  a  lumen 
or  loose  axial  complex  ;  shape  baculiform  or  fusiform  ;  shaft  ornamented  with  strong 
longitudinal  ribs,  more  or  less  broken  into  pustules  in  the  proximal  region  ;  collerette 
striate,  long  (or  short);  annulus  rounded,  striate ;  acetabular  margin  prominent 
coarsely  crenelate. 

Lee  to  type,  the  radiole  figured  by  Schafhäutl  (1865,  pl.  v,  f.  1),  front  the 
Raiblian  Ostreenkalk  of  the  Zugspitze,  Wettersteingebirge,  also  figured  by  Wöhrmann 
(1889,  pl.  v,  f.  20),  and  now  in  the  Palaeontological  Museum,  Munich. 

The  localities  given  by  Wöhrmann  (1889,  p.  196)  are  «Ostreenkalk  vom  Wetter- 
steinzug,  Kienleiten  und  Judenbach». 

Description  of  the  Lectotype.  —  ‘A  complete  primary  radiole 
(Pl.  XIII,  hg.  398.),  sub-baculiform,  svvollen  in  lower  third  of  shaft.  Length,  19'3  mm. 
Greatest  diameter,  which  is  about  10’5  mm.  front  acetabulum  :  dorsoventral,  3  75 
mm.  ;  transverse,  3‘9  mm.,  i.  e.  0'2  of  length.  Thence  the  shaft  tapers  to  1‘5  mm. 
at  distal  end,  finishing  abruptly  in  an  alntost  flat  top  ;  and  to  3  mm.  at  proximal 
end,  about  7’4  from  acetabulum. 

Shaft  ornamented  with  longitudinal  ribs,  of  which  10  reach  its  distal  end, 
where,  as  seen  from  above,  they  resemble  equidistant  septa  meeting  in  a  granulär 
columella.  These  ribs  run  almost  straight  to  the  proximal  end  of  the  shaft,  and 
between  them  at  that  end  are  ten  other  ribs  of  equal,  or  even  of  slightly  greater, 
size,  which  die  out  at  about  1'5  mm.  front  the  distal  end.  On  one  face  of  the 
shaft  all  these  ribs  are  strongly  and  equally  developed,  with  grooves  of  about  the 
same  width  between  them,  and  on  this  face,  at  the  thickest  part  of  the  shaft,  the 
width  of  a  rib  and  a  groove  is  alntost  exactly  0'5  mm.  On  the  other  face,  the 
ribs  are  finer,  and  at  about  the  thickest  part  of  the  shaft  there  are  intercalated 
between  thent  incipient  ribs,  of  which  one  is  4’7  long,  while  the  others  are  little 
more  than  scattered  granules.  Extreme  height  of  ribs  from  bottom  of  grooves 
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varies  from  0‘2  to  0'4  mm.,  the  latter  height  being  attained  only  at  the  proximal 
end.  Ribs  broken  up  into  (or  formed  of  coalesced)  pustules ;  these  are  larger 
and  more  discrete  at  the  proximal  end  of  the  shaft,  where  four  occupy  a  length 
of  2'4  mm. ;  about  the  middle  of  the  shaft  five  occupy  the  same  length. 

Base  occupies  about  0’38  length  of  radiole,  this  high  proportion  being  due 
to  the  collerette,  which  measures  5'8  nun.,  and  is  bounded  distally  by  a  slight  but 
distinct  rounded  rim,  partly  formed  by  the  proximal  pustules  of  the  shaft.  This 
rim,  although  equidistant  from  the  annulus,  is  not  at  right  angles  to  the  main  radiole- 
axis,  but  slopes  distalwards  to  that  face  of  the  shaft  on  which  the  ribs  are  the 
more  distinct.  With  this  rim  the  annulus  and  acetabular  margin  are  parallel.  Least 
diameter  of  collerette  (dorsoventral,  2‘2  mm. ;  transverse,  2'3  mm.)  at  one-quarter 
of  its  length  from  the  annulus  ;  thence  the  collerette  swells  to  2'8  and  3  mm.  at 
the  distal  end,  and  2‘6  mm.  next  the  annulus.  The  curve  produced  by  this  swelling 
is  more  concave  on  that  face  which  has  the  more  distinct  shaft-ribs ;  thus  the 
main  radiole  axis  is  slightly  bent  towards  that  face.  Surface  of  collerette  marked 
with  linear  striae,  25  to  the  millimetre ;  these  represent  the  outcropping  edges  of 
regularly  radiate  septa,  and  regularly  spaced  trabeculae  are  seen  between  them. 

Annulus  rounded,  separated  by  a  clear  step  from  the  collerette,  but  passing 
graduaUy  into  the  slope  of  the  base  Diameter  3  mm.,  height  about  0  6  mm. 
Longitudinal  striae  of  the  same  size,  but  more  clearly  marked,  pass  directly  from 
the  collerette  over  the  annulus,  and  die  out  on  the  slope  of  the  base,  which  is 
straight  or  faintly  convex. 

Acetabular  margin  circular,  prominent,  slightly  curved  downwards  dorso-ventrally, 
and  coarsely  crenelate,  with  an  outer  diameter  of  2‘1  mm  From  the  margin  the 
sides  of  the  acetabulum  gently  shelve  inwards,  and  then  suddenly  bend  down  to 
form  a  pit  with  vertical  sides  and  a  diameter  of  0'85  mm.  Total  depth  of  ace¬ 
tabulum  0‘7  mm. 

The  micro-structure  may  be  inferred  to  some  extent  from  the  study  of 
the  surface.  In  the  region  of  the  collerette  there  would  doubtless  be  an  outer  layer, 
probably  extending  to  an  axial  complex  or  lumen,  composed  of  regulär  radiate  septa 
with  regulär  trabeculae.  ln  the  grooves  of  the  shaft  the  vertical  edges  of  the  out¬ 
cropping  septa  are  seen  to  wave,  dichotornise,  and  anastomose,  at  irregulär  intervals, 
and  about  15  occupy  half  a  millimetre  (fig.  397).  The  trabeculae  are  often  arched 
convexly  upwards  It  may  therefore  be  supposed  that  in  this  region  a  transverse 
section  would  show  similarly  irregulär  and  waving  radiate  septa  with  an  irregulär 
meshwork. 

The  Characters  of  the  Species.  —  The  lectotvpe  was  the  only 
specimen  known  to  Schafhäutl,  and  appears  to  form  the  sole  basis  of  Wöhrmann’ s 
description,  though  some  other  specimens  or  fragments  must  have  been  known  to 
him.  These  facts,  as  well  as  its  excellent  preservation,  may  lead  one  to  exaggerate  the 
importance  of  this  single  specimen,  and  to  regard  as  diagnostic  of  the  species 
characters  that  may  be  merely  individual.  For  exaiiiple,  the  Variation  in  length  of 
collerette  observed  in  some  other  species  should  make  one  hesitate  to  regard  its 
unusual  length  in  the  lectotype  as  a  necessary  character.  The  number  of  ridges 
certainly  must  be  expected  to  vary  with  the  size  of  the  radiole,  and  even  in  the 
lectotype  it  is  not  so  precise  as  at  first  appears.  The  Constitution  of  the  ribs  may 
also  be  expected  to  vary :  the  incipient  ridges  of  the  lectotype  are  formed  of  isolated 
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granules ;  the  next  stage  is  a  ridge  broken  up  into  pustules,  vvhich,  as  the  ridge  is 
followed  distalwards,  seem  to  fuse,  until  the  distal  portion  of  the  ridge  is  a  bare 
unornamented  keel :  any  of  these  stages  might  be  rriore  dominant  in  an  older  or 
vounger  radiole,  or  in  one  from  a  different  part  of  the  test.  The  obliquity  of  the 
basal  structures  is  almost  certainly  a  feature  correlated  vvith  position  on  the  test, 
and  a  constant  character  of  no  species.1  The  crenelation  of  the  acetabulum,  when 
so  irregulär  as  in  this  specimen,  has  rarely  great  importance. 

Material  from  Bakony,  —  The  preceding  remarks  may  explain  why 
it  is  that  the  follovving  specimens  are  dealt  with  here,  although  they  do  not  closely 
resemble  the  lectotype.  They  are  4  complete  radioles  and  3  fragments  from  the 
Raiblian  of  Jeruzsälemhegy,  and  one  fragment  from  a  limestone  at  Veszprem,  Also 
Erdö  (lower  wood)  assigned  to  the  horizon  of  the  Reingrabner  Schichten,  presum- 
ably  Lower  Raiblian. 

The  last  mentioned  fragment  is  exceedingly  imperfect,  but  shows  on  one  side 
six  ridges,  apparently  composed  of  fused  pustules  and  like  those  of  C.  decoratissima. 

Of  the  specimens  from  Jeruzsälemhegy,  the  one  superficially  most  like  the 
lectotype  is  the  proximal  half  of  a  radiole  (PI.  XIII,  flg.  393.',  with  a  similarly  oblique 
base  and  curved  handle.  The  collerette,  however,  is  much  shorter,  so  that  the 
curvature  affects  the  proximal  region  of  the  shaft.  The  ribs  of  the  shaft  number 
11,  and  are  broken  up  into  pustules  proximally,  while  distally  they  form  plainer 
ridges.  It  is  in  this  last  respect  that  the  specimen  seems  to  approach  C.  decora¬ 
tissima  rather  than  C.  parastadifera. 

Another  proximal  portion  from  Jeruzsälemhegy  has  about  20  pustuiace  ribs  ; 
some  of  them,  which  are  finer  and  more  broken  up  than  the  rest,  are  grouped  in 
two  longitudinal  depressions,  asymmetrically  placed  one  on  each  side.  The  broken 
distal  end  shows  a  central  marking  suggestive  of  a  large  axial  complex  or  lumen 
filled  with  secondary  calcite.  The  looseness  of  the  interior  may  have  led  to  some 
crushing  during  life,  and  thus  given  rise  to  the  depressions  with  their  finer  ribs. 
For  the  rest,  the  Ornament  resembles  that  of  C.  decoratissima,  and  the  measure- 
ments  are  greater  than  in  C.  parastadifera.  The  collerette,  however,  is  quite  short. 
Diameter  at  annulus,  3'4  and  3‘8  mm. ;  at  distal  end,  3'6  and  4'5  mm. 

The  four  fairly  complete  radioles  from  Jeruzsälemhegy  are  ill-preserved  and 
weathered,  and  at  least  one  of  them  was  rolled  before  fossilisation.  Therefore, 
though  the  ribs  are  clearly  shown,  the  pustulation  is  but  obscurely  indicated.  In 
one  of  the  specimens  (hg.  396),  which  is  short,  and  rather  swollen,  the  ribs  are 
strongly  marked,  and  probably  were  but  slightly  pustulate.  Between  some  of  them 
are  indications  of  lines  of  granules.  Two  of  these  radioles  have  a  deep  hollow  at 
the  distal  end,  indicating  an  axial  lumen. 

The  remaining  specimen  from  Jeruzsälemhegy  is  marked  IX  57  by  the  collcctor, 
Professor  Laczkö,  and  was  sent  to  me  as  « Cidaris  Braunit ’>  (figs.  394,  395). 
Though  only  a  distal  half,  it  is  well  preserved  and  shows  clearly  the  characters 
that  were  probably  possessed  by  the  four  complete  radioles.  Length  133  mm.; 
diameters  at  proximal  end,  3'8  and  3'9  mm. ;  thence  the  shaft  tapers  in  fusiform  wise 
distalwards.  Though  the  dorsoventral  compression  is  almost  nil,  there  is  a  difference 


1  It  is  considered  to  be  a  diagnostic  character  of  C.  Hausmanni ;  but  see  the  discussion  of 
that  species  (p.  206  &  p.  213). 
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of  Ornament,  that  on  one  face  being  four  smooth  ribs,  tending  to  break  into  pustules 
at  their  proximal  ends,  while  that  on  the  other  face  consists  of  five  (one  incomplete) 
coarsely  pustulate  ribs,  becoming  smoother  distally  ;  on  each  side  is  a  rib  of  inter- 
mediate  character,  completing  the  total  of  1 1  ribs.  But  between  the  smooth  ribs 
are  also  incipient  ribs  of  fine  pustules,  five  in  all. 

The  reference  of  all  these  specimens  to  C.  decoratissimä  may  be  open  to 
question,  but  on  the  one  hand  I  see  no  serious  objection  to  this  course,  and  on 
the  other  1  can  find  no  undoubted  Raiblian  species  in  which  they  would  be  more 
fittingly  placed.  To  place  them  here  is,  at  any  rate,  better  than  making  a  new  species. 

Relations  of  the  Species.  —  The  name  is  doubtless  due  to  «eine 
gewisse  Ähnlichkeit  mit  Cidaris  decorala »  (Wöhrmann,  loc.  cit ),  but  if  the  micro- 
structure  is  such  as  it  has  here  been  inferred  to  be,  then  it  suggests  that  C  decora- 
tissima  cannot  be  a  Raiblian  mutation  or  direct  descendant  of  C .  decorata.  The 
micro-structure  of  the  shaft  is  more  like  that  of  such  an  irregulär  form  as  C.  Waeckteri, 
but  scarcely  so  irregulär  as  C.  dorsata.  Some  of  the  specimens  from  the  Cassian 
of  Bakony  herein  assigned  to  C.  Waeckteri  have  an  Ornament  closely  resembling 
that  of  C.  decoratissima,  and  1  am  therefore  inclined  to  place  the  Raiblian  species 
with  that  group.  The  coarser  Ornament  is  also  not  unlike  that  of  C.  similis,  but 
the  micro-structure  is  obviously  different. 

Radiolus  raiblianus  n.  sp. 

(Plate  XIII,  figs.  399 — 403,  and  Plate  XVI,  figs.  450,  451.) 

Diagnosis.  —  A  Cidaroid  in  which  the  primary  radjoles  have  a  micro- 
structure  of  fine,  slightly  wavy,  dichotomising  septa,  joined  by  distinct  trabeculae, 
in  the  outer  layer ;  forming  larger  meshes  of  irregulär  arrangement  in  the  middle 
layer;  and  passing  through  a  still  more  irregulär  layer  into  an  axial  lumen.  In  which 
normal  peripheral  radioles  are  baculiform,  not  striate,  ornamented  with  small  pustules, 
set  as  a  rule  in  longitudinal  rows,  but  also  assuming  an  oblique  or  transverse 
arrangement,  especially  on  one  face  of  the  shaft ;  collerette  a  low  groove ;  annulus, 
prominent,  rounded,  smooth ;  acetabular  margin  prominent,  smooth 

Material.  —  Three  complete  radioles  and  22  fragments  of  radioles  from 
the  Raiblian  of  Jeruzsälemhegy,  including  two  from  which  microsections  have  been 
prepared.  The  more  important  of  these  are  lettered  a—q. 

Holotype.  —  The  radiole  shown  in  Plate  XIII,  figs.  399,  400,  and  lettered  e. 

Description  of  Specimens.  —  Though  differing  among  themselves  in 
shape  and  Ornament,  these  specimens  have  the  general  characters  of  the  Cidaris 
Wissmauni- Waeckteri  group.  The  shape  varies  from  sublanceolate,  chiefly  in 
smaller  specimens,  to  baculiform  and  slightly  tapering;  the  dorso-ventral  compression 
is  very  slight,  being  at  most  0'15  of  the  greatest  diameter  (specimen  h).  From  the 
accompanying  tablc  of  measurements  it  will  be  seen  that  the  species  attains  twice 
the  size  of  any  specimens  of  C.  Wissmauni  or  C.  Waeckteri  from  Bakony,  and 
is  still  larger  than  any  C.  parastadifera.  In  the  three  complete  specimens,  a,  b,  e, 
the  average  ratio  of  greatest  diameter  to  length  is  0  22.  These  specimens  are 
certainly  among  the  shorter  and  more  swollen  forms  of  the  species,  and  the  ratio 
must  have  been  less  in  the  more  baculiform  radioles  such  as  k  and  j  (figs.  401,  403). 
If  the  ratio  in  j  were  no  less  than  in  e,  the  length  of  j  would  be  36  5  mm.  But 
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since  the  fragments  h  and  j  come  from  the  distal  half  of  the  shaft,  and  since  their 
rate  of  tapering  is  very  slow,  it  is  clear  that  such  an  estimate  of  length  is  far  too 
small ;  h  might  well  have  attained  a  length  of  60  mm. 

The  Ornament  consists  almost  entirely  of  pustules,  which  are  rounded,  tending 
to  thorn-like,  with  a  slight  distal  rake,  and  are,  even  when  most  prominent,  quite 
low  in  relation  to  the  thickness  of  the  shaft ;  e.  g.  in  e  they  project  0'3  mm.,  in 
h,  at  most  0'4  mm.,  and  this  last  is  the  largest  to  be  found.  According  to  the 
distribution  of  the  pustules,  the  specimens  may  be  divided  into  two  sets,  which 
I  do  not  venture  to  call  varieties.  In  specimens  a,  b,  c,  f,  g,  h,  j,  m,  n,  o,  p, 
the  distribution  is  either  quite  irregulär  or  in  somewhat  ill-defined  longitudinal 
rows.  The  latter  condition  is  best  seen  in  b,  c,  and  f.  In  these  rows  the  pus¬ 
tules  are  far  apart,  from  1'7  to  2  8  mm.,  according  to  the  size  of  the  radiole,  while 
the  rows  themselves  are  much  closer,  say  one  to  a  millimetre.  Since  the  pustules 
alternate  in  Position  in  adjacent  rows,  they  also  become  arranged  in  oblique  series, 
sometimes  Crossing  as  in  b,  sometimes  only  noticeable  in  one  direction.  In  g  and 
p  this  oblique  seriation  is  clear,  while  the  longitudinal  series  cannot  be  made  out. 
This  then  forms  a  transition  to  the  mode  of  distribution  seen  in  specimens  d, 
e,  k,  and  q,  where,  at  least  on  one  of  the  faces,  the  pustules  are  in  distinct 
transverse  rows.  In  specimen  e  there  are  on  one  face  seven  such  rows,  those 
near  the  middle  of  the  shaft  being  3  mm  apart.  The  pustules  forming  these  trans¬ 
verse  rows  are  also  arranged  in  longitudinal  rows,  of  which  6  can  be  traced  from 
end  to  end,  while  in  the  proximal  region  there  are  two  others. 

Besides  pustules,  other  features  are  occasionally  present  in  the  Ornament, 
and  may  be  studied  in  specimen  e.  Although  the  pustules  are  not  raised  on  ridges, 
as  in  C.  parastadifera  for  instance,  still  traces  of  ridges,  formed  apparently  of 
coalesced  pustules,  are  visible  at  the  proximal  end  of  the  shaft  on  both  faces, 
but  continuing  rather  further  on  the  face  that  does  not  bear  the  transverse  rows. 
That  face  also  shows  fine  pustules  or  coarse  granules  between  the  larger  pustules. 
Other  specimens  show  the  proximal  ridges,  but  none  the  granules. 

The  base,  as  may  be  gathered  from  the  table  of  measurements,  has,  at  the 
annulus,  a  diameter  about  half  the  greatest  diameter  of  the  shaft.  The  average 
ratio  of  all  the  specimens  is  055. 

The  acetabulum  is  deep,  usually  circular ;  its  margin  prominent,  rounded, 
smooth.  From  it  the  base  slopes  equably  to  the  annulus,  which  is  broad,  rounded, 
smooth  The  collerette  appears  to  be  little  more  than  a  well-marked  groove,  rarely 
attaining  a  height  of  0'6  mm.,  as  in  g,  and  occasionally  with  its  distal  border  very 
slightly  raised.  It  may  be  followed  by  a  short,  smooth  handle  to  the  shaft,  a  feature 
most  pronounced  in  e,  where  it  has  a  height  of  17  mm.,  the  collerette  here  being 
a  mere  line.  The  ridges  and  grooves  of  the  base  are  usually  at  right  angles  to  the 
main  axis  of  the  radiole,  and  show  scarcely  any  trace  of  dorso-ventral  compression. 

Measurements  in  millimetres : 


a 

b 

c 

d 

e 

/ 

h 

J 

1  .ength . .  . 

157 

167 

14'+  17'+  237 

147+23'5 +  23'6  +  257+ 

Greatest  diam.  dorso-ventral 

3-4 

3’4 

3'5 

47 

4'4 

46 

5'2 

4'5 

6'6 

Greatest  diameter  transverse 

3'7 

3'6 

3-9 

4-5 

5'0 

5' 2 

5'4 

5'3 

7-3 

Ratio  of  latter  to  length 

0-23 

0-21 

0-21 

Diameter  at  annulus  .  . 

17 

2-0 

2'6 

2'5 

27 

3'0 

3'0 
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The  micro-structure  is  well  shown  in  two  sections,  and  differs  slightly  in 
each.  In  both  there  appears  to  be  an  axial  lumen,  occupying  about  0‘13  of  the 
total  diameter.  This  lumen  is  ill-defined,  and  is  doubtless  produced  by  the  breaking 
down  or  resorption  of  an  axial  complex.  It  is  immediately  surrounded  by  a  layer 
of  very  irregulär  meshes,  which  soon  merge  into  a  broad  layer  of  more  regulär  structure. 
In  one  section  (PI.  XVI,  hg.  450.)  this  layer  consists  of  meshes  arranged  along  lines 
radiating  from  the  centre,  but  the  meshes  are  not  so  regulär  that  their  walls  can 
be  said  to  constitute  radiating  septa  Gradually,  however,  they  become  more  regulär, 
and,  at  about  three-quarters  of  the  distance  from  the  centre  to  the  circumference, 
merge  into  the  outer  layer  of  regulär  radiate  septa.  In  the  other  section  (PI.  XVI, 
hg.  51.)  the  meshes  rapidly  assume  a  regulär  arrangement,  separated  by  radiate 
septa,  but,  at  about  two-flfths  of  the  distance  from  centre  to  circumference,  they 
become  irregulär  and  the  course  of  the  septa  can  no  longer  be  distinguished.  Then 
at  about  four-hfths  of  the  distance  the  septa  re-appear  and  rapidly  dichotomise,  forming 
an  outer  layer  of  finer  mesh.  On  the  periphery  the  septa  are  about  40  to  the 
millimetre,  but  seem  to  become  rather  wider  apart  on  the  pustules. 

Relations  of  the  Species.  — -  Just  as  the  outer  form  is  in  several 
respects  intermediate  between  Cidaris  Waechteri  and  C.  Wissmanni,  so  the  micro- 
structure  resembles  that  of  C.  Waechteri  in  general  plan,  but  has  the  greater 
hneness  characteristic  of  C.  Wissmanni  Some  of  the  specimens  .remind  one  of 
the  much  smaller  C.  Wissmanni  var.  rudis,  and  the  Ornament  of  others  resembles 
that  of  the  smoother  ovoid  radioles  provisionally  associated  with  that  variety.  The 
form  might  perhaps  be  regarded  as  a  Raiblian  mutation  of  C.  Wissmanni,  but, 
even  so,  it  seems  sufßciently  distinct  to  claim  specihc  rank.  At  any  rate  Radiolus 
raiblianus  cannot  be  confused  with  any  other  species  from  Bakony. 

Radiolus  penna*  n.  sp. 

(Plate  XIII,  figs.  404—412.) 

Diagnosis.  —  Peripheral  radioles  having  a  solid  feather-shaped  shaft, 
usually  smooth,  with  stout  mid-rib  and  vanes  of  equal  width  distinguishable  only  in 
adapical  view ;  aeetabular  border  smooth ;  annulus  crenelate.  The  length  of  radiole 
(circa  15  mm.)  being  taken  as  100,  length  of  base  is  circa  9,  diameter  of  annulus 
13 — 15,  and  greatest  width  of  shaft  33. 

Material.  —  Five  fragmentary  peripheral  radioles  from  the  Raiblian  of 
Jeruzsälemhegy  a,  b,  c,  d,  e,  of  which  a  is  selected  as  holotype.  Two  radioles 
(/  &  g)  from  the  Cassian  bed  e  4  at  Section  VI,  Veszprem,  may  be  related 

üescription.  —  Specimens«  (figs  404—406)  and  b  (hgs.  407 — 409)  retain 
the  base  and  what  appears  to  be  about  half  the  shaft.  Total  length  of  radiole 
estimated  at  about  15  mm. 

Base  smooth,  from  acetabulum  to  top  of  annulus  1 '4  ml.  Annulus  faintly 
crenelate ;  width,  sagittally  2  mm.,  transversely  2‘3  mm.  Collerette  about  0'6  mm. 
high, '  separated  from  the  shaft  by  a  One  incised  line,  and  slight  sharp  step,  preserved 
on  the  supposed  adoral  side  of  a ;  diameter,  sagittally  1'8  mm,  transversely  1‘9  mm. 

From  here  the  shaft  continues  at  nearly  the  same  diameter  for  about  1'8  mm., 
when  it  gives  off  on  each  side  a  sharply  marked  vane.  On  the  supposed  adoral 


*  Penna,  a  quill-feather. 
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side  (figs.  406,  409),  the  handle  of  the  shaft  merges  gently  into  the  vanes,  and  the 
back  forms  an  equable  curve.  On  the  adapical  side  (figs.  404,  407,  411),  the 
handle  is  co.ntinued  down  the  shaft  as  a  mid-rib,  attaining  a  sagittal  diameter  of 
2‘4  mm.  at  8'3  mm.  from  the  annulus,  and  having  a  transversal  diameter  of  about 
one-third  the  total  width  of  the  shaft.  This  latter  gradually  increascs  to  an  estimated 
width  of  5  mm  The  vanes  join  the  mid-rib  on  this  side  by  gentle  concave  curves, 
almost  the  same  as  the  convex  curve  of  the  mid-rib  itself,  but  their  outcr  margins  do 
not  rise  so  high  as  the  median  line  of  the  mid-rib.  (See  sections,  figs.  405,  408, 
410,  412). 

In  a  there  is  more  tendency  to  a  median  ridge  along  the  adoral  side  than  on 
b,  c  or  d.  There  is  no  trace  of  Ornament  on  any  part  of  a,  b ,  or  d ;  but  c,  which 
is  less  weathered,  shows  a  Suggestion  of  shagreen  towards  the  distal  end  of  the 
adoral  surface.  In  e  the  mid-rib  bears  a  few  small  scattered  pustules  (fig.  411). 
In  g  there  is  slight  ribbing  at  the  distal  end  of  the  adoral  side. 

Relations  of  the  species.  —  Cidaris  bicarinata  Klipst.  differs  from 
Radiolus  penna  in  having  a  hollow  shaft  with  vanes  reduced  to  mere  keels,  which 
have  little  more  effect  than  to  give  to  a  cross-section  of  the  shaft  a  sub- triangulär 
outline  (fig  434).  C.  alata  in  some  of  its  forms  comes  nearer  to  Radiolus  penna,  but 
the  mid-rib  is  not  so  sharply  distinguished  and  there  is  more  pronounced  Ornament. 
Without  asserting  that  these  radioles  were  borne  by  a  species  distinct  from  any  to 
which  a  name  has  ever  been  applied,  we  may  regard  them  as  a  well-defined  type 
of  radiole,  at  present  incapable  of  reference  to  any  known  species. 

« Cidaris »  trigona. 

(Piate  XIII,  figs.  413 — 416,  and  Plate  XVII,  fig.  452) 

1841.  Cidaris  trigona  Münster,  Beitr.  z.  Petrefactenk.  IV,  p.  44,  pl.  iii,  f.  15  a,  b. 

1848.  Cidaris  imbricata  Cornalia,  Notiz,  geo-min.  sopra  alcune  valli  .  .  .  d.  Tirolo,  p.  40,  pl.  iii, 
f.  4  a — c,  a' . 

1848.  Cidaris  truncata  Cornalia,  Notiz,  geo-min.  sopra  alcune  valli  .  .  .  d.  Tirolo,  p.  39,  pl.  iii,  f.  3  a,  b. 

1855.  Cidaris  trigona  Münst.,  J.  Koechlin-Schlumberger,  Bull.  Soc.  Geol.  France  (2),  XII.  p.  1063. 

1865.  Cidaris  trigona  Münst.,  G.  C.  Laube,  Denkschr.  Akad.  Wiss.  Wien,  Math.-Nat.  CI.  XXIV, 
Abth.  2,  p.  285,  pl.  viii  b,  f.  6. 

1875.  Cidaris  trigonus  Münst.,  F.  A.  Quenstedt,  Petrefactenk.  Deutschlands,  III,  p.  196,  pl.  lxviii, 
f.  83—85. 

1900.  Cidaris  trigona  Münst.,  E.  K.  Hesse,  N.  Jahrb.  Mineral.,  Beil.-Bd.  xiii,  p.  229. 

1904.  Cidaris  trigona  Münst.,  F.  Broili,  Palaeontogr.  L,  p.  156,  pl.  xvii,  f.  42 — 44. 

Diagnosis.  —  A  Cidaroid  in  which  the  primary  radioles  have  a  coarse 
micro-structure  of  irregulär  prisms,  running  vertieally  in  the  axial  complex,  but 
bending  outwards  near  the  sides,  and  sealed  on  the  surface  by  a  thin  cortex ; 
the  shaft  has  a  short  smooth  handle,  and  massive  blade  thickening  distalwards,  with 
one  flattened  or  concave  face,  and  two  other  faces  meeting  in  a  rounded  back ; 
Ornament  usually  imbricate  on  the  flattened  face  but  pustulate  on  the  other  faces ; 
distal  end  swollen  and  separated  from  the  sides  by  a  distinct  edge,  sometimes  raised 
in  a  rim ;  base  relatively  small,  with  smooth  acetabular  margin  and  annulus,  and 
very  low  collerette. 

Holotype.  —  Of  the  two  specimens  figured  by  Münster  (1841,  Taf.  III, 
f.  15)  and  now  in  the  Palaeontological  Museum,  Munich,  the  original  of  his  f.  15  b 
is  hereby  selected  as  holotype. 


220 


Triassic  Echinoderms  of  Bakony 


Description  of  St.  Cassian  specimens.  —  Münster  described  the 
radioles  as  rare.  Koechlin-Schlumberger  had  fifteen  in  bis  collection  ;  the  British 
Museum  bas  fifteen  from  the  Klipstein  Collection  (regd.  36486)  and  two  from  the 
J.  E.  Lee  Collection  (regd.  E  1023).  Other  specimens  are  in  most  of  the  large 
collections.  The  species  therefore  is  not  among  the  rarest  of  Cassian  forms. 

The  radiole  consists  of  a  massive  shaft  and  a  relatively  small  base. 

The  shaft  consists  of  a  stout  ornamented  blade,  and  a  short  smooth  handle 
tapering  rapidly  towards  the  base. 

The  blade  of  the  shaft  increases  equably  in  diameter  from  the  handle  to  the 
distal  end  or  crown  It  was  described  by  Münster  as  very  triangulär,  and  this 
has  been  interpreted  (e  g.  by  Schlumberger)  to  refer  to  the  cross-section.  Laube 
(1865)  also  described  the  cross-section  as  markedly  three-sided,  usually  with  the 
form  of  an  acute  isosceles  triangle,  and  sometimes  extended  in  a  vane  on  the  acute 
angle  I  have  never  seen  a  section  of  this  form,  nor  has  one  been  figured. 
Schlumberger  said  that  the  section  might  have  one  straight  side  and  a  rounded 
back,  and  this  is  the  shape  of  the  section  figured  by  Münster.  It  is  in  fact  the 
usual  shape,  and  the  Variation  mainly  consists  in  the  greater  or  less  elevation  of 
the  back,  and  in  the  slight  concavity  of  the  flattened  face.  Increase  of  the  concavity 
and  depression  of  the  back  would  perhaps  produce  the  flattened  symmetrically 
bicarinate  form  also  mentioned  by  Schlumberger  and  compared  by  him  with  C.  alata ; 
but  I  have  never  seen  a  form  that  really  resembled  that  species.  The  flattened  side 
was  probably  in  the  transverse  plane,  and  comparison  with  other  species,  such  as 
C.  alata  or  Anaulocidaris  leads  one  to  regard  it  as  the  adapical  face.  Quenstedt, 
however  (1875),  seems  to  have  taken  the  peculiar  view  that  one  of  its  margins 
was  uppermost.  The  occasional  concavity  of  this  face  suggests  that  it  received 
the  rounded  back  of  the  adjoining  radiole,  whether  the  one  above  it  (as  1  suppose) 
or  below  it.  Such  a  rational  Interpretation  is  not  permitted  by  Quenstedt’s  Orien¬ 
tation.  The  outline  of  this  side  may  be  compared  to  an  isosceles  triangle,  with 
apex  below  varyingly  truncate  by  the  handle,  and  with  base  concave  upwards 
vvhere  it  meets  the  crown.  Its  margins  are  generally  sharp,  but  scarcely  carinate, 
and  occasionally  one  may  be  truncate,  probably  where  it  abutted  on  an  adjoining 
radiole  at  the  side.  The  section  of  the  shaft  may  be  bilaterally  symmetrical,  but 
often  one  slope  is  longer  or  flatter  than  the  other. 

The  distal  end  of  the  shaft  forms  a  distinct  crown,  gently  swollen,  usually 
highest  at  about  one-third  of  the  distance  from  the  rounded  back,  and  always 
sloping  more  steeply  to  the  back;  it  meets  the  sides  of  the  radiole  usually  in  a 
clear-cut  angle,  particularly  the  flattened  side,  and  the  edge  of  the  angle  may  be 
raised  in  a  slight  rim. 

The  ornament  of  the  shaft  is  variable,  but  it  has  a  character  of  its  own  and 
the  variations  are  not  so  haphazard  as  Schlumberger  maintained.  Taking  as  the 
simplest,  though  not  necessarily  the  primitive  form,  a  surface  irregularly  but  closelv 
strewn  with  small  rounded  granules  like  those  common  in  C.  dorsata,  we  note  that 
such  an  Ornament  rarely,  or  (pace  Schlumberger)  never,  covers  the  whole  surface. 
There  is  a  tendency  for  these  granules  to  lie  in  transverse  rows,  and  this  is  more 
marked  on  the  flattened  face  Even  where  least  obvious,  the  tendency  can  still  be 
detected  in  the  proximal  region  of  that  face.  Usually  the  granules  in  the  proximal 
rows  on  that  face  run  together  so  as  to  form  transverse  ridges,  and  these  may 
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become  so  marked  as  to  produce  an  imbrication  directed  distalwards.  This  imbri- 
cation  may  cover  the  vvhole  flattened  face,  and  in  a  few  instances  may  also  be 
developed  to  a  less  degree  in  the  proximal  region  of  the  other  faces.  In  the  inost 
pronounced  forms  the  constituent  granules  are  entirely  merged  and  lost  in  the 
imbricating  ridges,  but  as  the  ridges  pass  over  the  margins  of  the  flattened  face 
they  are  continuous  with  the  lines  of  granules  on  the  sides.  In  the  British  Museum 
specimens,  at  any  rate,  the  imbrication  is  most  marked  and  rnost  extensive  in  the 
smallest  radioles,  but  appears  to  change  into  transverse  rovvs  of  granules  in  the 
larger  ones,  tili,  in  the  largest  of  all,  the  Ornament  is  merely  irregulär  granulation, 
except  for  the  trace  of  imbrication  at  the  proximal  end  of  the  flattened  face.  These 
facts  suggests  that  the  imbrication  may,  so  far  as  this  species  is  concerned,  be 
more  primitive  than  the  granulation.  A  more  minute  account  of  it  will  therefore 
be  given  in  Connection  with  the  micro-structure  of  the  shaft. 

Quenstedt  seems  to  have  found  the  granulation  finer  on  the  distal  crown. 
This  is  not  confirmed  by  the  British  Museum  specimens,  which  show  the  granules 
there  as  generally  less  equal  in  size,  and  less  regulär  in  distribution.  Perhaps 

Quenstedt  only  meant  to  imply,  what  is  certainly  the  case,  that  the  end-crown  is 
always  granulate,  never  imbricate. 

Quenstedt  also  drew  attention  to  the  longitudinal  grooves  sometimes  seen  on 
the  back  of  the  shaft  at  its  extreme  proximal  end.  These  may  be  due  partly  to 
vertical  concrescence  of  granules,  partly  to  weathering,  partly  to  the  action  of  boring 
parasites. 

The  handle  is  separated  from  the  shaft  by  the  proximal  imbricate  ridge,  or 
by  a  distinct  encircling  line  of  granules.  Its  surface  is  smooth,  but  in  exception- 
ally  well-preserved  specimens  a  faint  longitudinal  striation  can  be  detected.  It 

slopes  suddenly  to  the  relatively  small  base,  the  axis  of  which  does  not  coincide 

with  the  central  axis  of  the  shaft  but  is  nearer  to  the  back,  and  often  also  nearer  to 
one  of  the  sides ;  thus  the  slope  of  the  handle  is  gentlest  towards  the  flattened  face. 

The  collerette  is  separated  from  the  handle  by  a  slight  Step  or  faint  ridge ; 
it  is  very  low,  and  appears  only  as  a  shallow  groove  above  the  annulus. 

The  annulus  is  gently  rounded,  smooth,  and  not  prominent.  No  previous 

writer  has  been  able  to  confirm  Münster’s  description  of  it  as  finely  crenelate ; 
perhaps  he  alluded  to  the  fine  striation  mentioned  above. 

From  the  annulus  the  base  slopes  in  a  concavo- convex  curve  to  the  slightly 
raised,  smooth,  marginal  rim  of  the  acetabulum. 

The  following  are  measurements  of  selected  specimens  in  millimetres : 


Greatest  length  .  . 

6-0 

7-4 

8'7 

11 -4 

12-5 

133 

14-0 

16-1 

16-6 

17-0 

18-2 

20-2 

»  sagittal  diam.  . 

2-3 

2-5 

3‘9 

4'3 

41 

8-2 

5'2 

7‘1 

8-2 

6-3 

7‘6 

9‘4 

»  transverse  diam. 

3‘6 

4-0 

6'2 

5-8 

6-4 

9‘3 

7'8 

10*8 

10-5 

9-5 

11 ‘9 

12-3 

Length  of  flattened 

face . 

T7 

6-2 

6-8 

00 

CO 

10'5 

97 

1F8 

ca.  10-8 

11 -4 

12-8 

13-5 

16-0 

From  acetabulum  to 

distal  end  of  handle 

1.2 

? 

1-8 

2-0 

F8 

? 

2-2 

2-6 

2-5 

3-5 

3-2 

From  acetabulum  to 

top  of  collerette  . 

0-3 

? 

0'8 

0-9 

? 

? 

1-2 

L2 

1-2 

F5 

0-9 

Diameter  of  annulus 

0'6 

? 

F15 

L3 

Fl 

? 

? 

2-6 

F9 

2-3 

2’8 

L8 
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In  taking  these  measurements  the  flattened  side  has  been  regarded  as  vertical. 
The  ratio  of  sagittal  diameter  to  length  varies  from  0'32  to  0'61,  and  these  extremes 
oceur  together  near  the  middle  of  the  series  ;  their  mean  is  0’47,  and  the  average 
is  0'42.  The  ratio  of  transverse  diameter  to  length  varies  from  0‘5  to  0'71,  and 
these  extremes  also  occur  close  together ;  their  mean  is  O'G  and  the  average  is 
059.  The  ratio  of  the  total  height  of  the  base  to  the  diameter  of  the  annulus 
varies  from  046  to  0  69,  the  mean  being  0'57,  and  the  average  0‘56. 

The  Micro-str  ucture  has  been  briefly  described  by  Hesse  (1900,  p.  229) 
in  conjunction  with  that  of  Cidaris  Waechteri.  There  is  really  considerable  differ- 
ence  between  the  two;  in  fact  that  of  C.  trigona  is  exceedingly  peculiar,  so  much 
so  that  one  ean  scarcely  recognise  a  cross-section  as  representing  an  Echinoid 
radiole  (Plate  XVII,  hg.  452).  The  axial  complex  oecupies  a  very  large  part  of  the 
cross-section,  about  two-thirds  of  the  total  diameter.  It  consists  of  thin-walled 
polygonal  meshes,  irregulär  in  shape  and  size,  but  usually  large.  Towards  the 
periphery,  the  walls  of  these  meshes  merge  into  rather  thicker,  widely  but  irregul- 
arly  spaced,  radiating  septa,  sometimes  dichotomous,  and  joined  by  a  few  thin 
trabeculae  at  irregulär  intervals.  At  the  extreme  circumference  the  septa  thicken 
suddenly  and  are  united  by  an  outer  layer,  vvhich  is  of  about  the  same  thickness 
as  the  inner  parts  of  the  septa,  but  thickens  to  form  the  pustules  of  the  surface. 

The  septate  layer  is  not  alvvays  equally  developed  all  round,  but  on  the  flattened 
face  of  the  shaft  can  often  scarcely  be  distinguished  from  the  polygons  of  the 
axial  complex.  The  appearances  remind  one  of  a  section  across  one  of  the  Palaeozoic 
Trepostomatous  Bryozoa,  such  as  Diplotrypa,  so  much  so  that  I  laid  aside  as 
useless  the  first  thin  section  that  was  made,  supposing  the  radiole  to  have  been 
invaded  and  in  great  part  absorbed  by  some  encrusting  Bryozoon  or  Hydrozoon. 
Further  examination  of  sections  and  weathered  surfaces  at  last  permitted  the  following 
interpretation.  The  whole  mass  of  the  shaft  is  composed  of  prismatic  tubes,  between 
vvhich  others  arise  at  irregulär  intervals.  These  tubes  are  traversed  at  unequal 
distances  by  trabeculae  or  by  cross-partitions,  sometimes  flat,  sometimes  curved. 
Around  the  main  axis,  and  towards  the  flattened  face  of  the  shaft,  the  tubes  approach 
a  vertical  position,  but  the  outer  ones  gradually  bend  over  tili  their  ends  lie  at 
right  angles  to  the  outer  face  of  the  sides  and  back  of  the  shaft.  Here  they  are 
sealed  by  the  thin  pustulate  cortex. 

Applying  these  facts  to  those  already  learned  about  the  surface  Ornament,  we 
infer  that  in  the  younger  radioles  the  prisms  are  nearer  the  vertical  throughout, 
and  the  high  angle  at  vvhich  they  strike  the  outer  surface  tends  to  produce  an 
imbricate  Ornament.  This  is  most  obvious  on  the  flattened  face,  where  it  persists 
longest,  so  that  examination  of  this  face  with  a  strong  lens  (X  16)  reveals  the 
almost  vertical  walls  of  the  prisms,  forming  pillars  between  the  imbricate  lines  of 
their  outcropping  ends;  between  the  pillars  may  also  be  seen  occasional  cross- 
partitions  or  trabeculae.  Whatever  may  be  the  case  on  the  sides  of  the  shaft,  the 
prisms  always  strike  the  distal  crown  more  or  less  at  right  angles,  so  that  the 
Ornament  there  is  never  imbricate.  The  similarity  to  a  massive  Bryozoon  stock  is 
thus  seen  to  govern  the  whole  structure  of  the  shaft,  except  for  the  fact  that  on 
the  surface  the  prismatic  tubules  are  closed  by  a  cortex 

The  section  is  obscured  in  parts  by  agglomerations  of  small,  densely  black, 
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round  grains,  lying  within  the  meshes;  these  may  represent  the  carbonised  remains 
of  the  stroma,  which  was  of  course  greatly  in  excess  of  the  stereom  in  such  a  form. 

Specimens  from  the  Pachycar  dient  u  ff  e.  —  Broili  (1903,  p.  156) 
has  found  the  radioles  fairly  abundant  in  this  formation  at  the  Seiser  Alp.  Their 
average  size  seems  to  be  smaller,  and  the  distal  end  is  frequently  either  broken  or 
rugose.  They  may  represent  a  slight  mutation,  but  the  adherent  matrix  prevents 
close  examination  of  the  Ornament,  and  no  further  differences  are  discernible  either 
in  the  specimens  at  Munich  or  the  two  in  the  British  Museum  (E  4699).  The 
chief  measurements  of  the  latter  are:  greatest  length,  8'7  and  11 ‘5  mm.;  greatest 
sagittal  diameter  47  and  5‘2  mm. ;  greatest  transverse  diameter,  5'4  and  7'3  mm. 

Material  from  B  a  k  o  n  y.  —  The  Cassian  bed  e  4  of  Section  VI,  Veszprem, 
has  yielded  two  small  specimens  (Plate  XIII,  figs.  413 — 416).  In  both  the  distal  end  is 
more  truncate  than  I  have  observed  in  any  Cassian  specimens.  The  smaller  of  the 
two  (figs.  413 — 415),  which  is  the  better  preserved,  has  a  flattened,  concave,  face 
of  relatively  greater  width  than  any  Cassian  specimen,  and  in  this  respect  contrasts 
still  more  with  those  from  the  Pachycardientuffe.  On  this  face  are  seen  the  vertical 
walls  of  the  prismatic  tubes,  but  there  is  no  imbrication.  On  the  back  the  pustules 
are  in  distinct  longitudinal  rows.  In  the  larger  specimen  the  flattened  face  is  obscured 
by  matrix,  and  on  the  back  (fig.  416)  the  pustules  are  coarser  and  irregulär. 

■  The  following  are  measurements  in  millimetres  : 

Greatest  length . 

Greatest  sagittal  diameter . 

Greatest  transverse  diameter . 

Length  of  flattened  face . 

Length  from  acetabulum  to  distal  end  of  handle 
Length  from  acetabulum  to  top  of  collerette 
Diameter  of  annulus . 


4‘6 

6-0 

2-0 

3‘0 

3-9 

4‘0 

3-5 

4-8 

1-3 

17 

0-4 

07 

0-8 

1‘5 

Thus  the  ratio  of  greatest  width  to  greatest  length  is  0'84  and  0'66. 

It  is  possible  that  these  Bakony  specimens  represent  a  local  variety  or  a 
mutation ;  but  tili  other  specimens  have  been  found  with  a  similar  structure,  it 
would  not  be  wise  to  propose  a  new  name. 

Relation  s  of  the  species.  —  Laube  was  doubtless  correct  in  referring 
to  Cidaris  trigona  the  radioles  on  which  Cornalia  (1848)  based  bis  C.  imbricata 
and  C.  truncata.  These  are  quite  characteristic  of  the  larger  and  smaller  sizes 
respectively.  In  Cornalia’s  fig.  3 h,  the  imbrication  of  the  concave  face  in  C.  truncata 
is  much  closer  than  in  equal-sized  specimens  of  C.  trigona ;  but,  to  judge  from 
his  description,  the  closeness  is  greatly  exaggerated  in  the  figure. 

Koechijn-Schlumberger  (1855)  regarded  Cidaris  trigona  as  only  a  variety  of 
C.  dorsata.  We  have  already  seen  that  the  complete  series  of  C  dorsata,  whether 
from  youth  to  age  or  from  adoral  to  adapical,  runs  on  other  lines  than  those  followed 
by  the  series  of  C.  trigona.  Apart  from  this,  the  micro-structure  of  the  two  forms 
is  perfectly  distinct. 

Quenstedt  (1875),  while  maintaining  the  species,  placed  it  next  his  Radiolus 
crumena  (p.  195)  of  similar  colour  and  appearance.  The  unique  holotype  of  that 
species,  in  the  Geological  Museum,  Tübingen,  owes  much  of  its  peculiar  shape  to 
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crushing ;  adapical  radioles  of  C.  dorsata  may  have  a  similar  ridge  round  the 
distal  end,  and  it  is  probably  one  of  them. 

Next  to  C.  trigona,  Quenstedt  (1875,  p.  196),  described  his  Radiolus  complanatus, 
previously  confused  vvith  C.  Roemeri  Although  subsequent  authors,  including 
Quenstedt  himself  (Handbuch  d.  Petrefactenk.,  1885),  have  paid  no  attention  to  this 
species,  examination  of  the  16G  specimens  in  the  British  Museum  has  convinced  me 
that  Quenstedt  was  right  in  separating  it.  1t  is  this  species  that  seems  most  closely 
nllicd  to  C.  trigona,  since  it  has  the  same  massive  shaft,  with  one  face  flattened 
and  imbricate,  the  others  rounded  and  granulate.  The  differences  between  the  two 
lie  in  the  great  er  average  size  of  R.  complanatus ,  the  general  smoothness  of  its 
back,  and  the  angle  formed  by  the  axes  of  the  handle  and  blade  Cidaris  Roemeri 
is  easily  distinguished  from  R.  complanatus,  but  into  that  question  we  cannot  enter 
novv.  It  has,  however,  the  imbricate  Ornament  of  C.  trigona  and  R.  complanatus, 
only  intensified,  and  we  may  here  recall  Quenstedt’s  comparison  of  its  shaft  to  a 
massive  Bryozoon.  Considering  these  resemblances,  it  is  the  more  curious  to  find 
that  neither  R.  complanatus  nor  C.  Roemeri  has  the  very  coarse  micro-structure 
of  C.  trigona.  In  R.  complanatus  the  septa  fork  more  than  in  C.  trigona,  and  are 
twice  or  three  times  as  close  (PL  XV111,  fig.  454).  In  C.  Roemeri  the  septa  not 
only  fork,  but  wave  and  anastomose ;  and  the  structure  is  fully  six  times  as  fine 
as  in  C.  trigona  (PL  XVIII,  fig.  455,  456). 

Cidaris  tyrolensis  Desor  (1855,  p.  20,  pl.  ii,  f.  7)  was  referred  by  Laube  to 
C.  Roemeri.  The  original  of  Desor’s  f.  7a  probably  belongs  to  C.  Roemeri  s.  str., 
and  the  original  of  his  f.  7  b  probably  belongs  to  Radiolus  complanatus.  To 
avoid  confusion  of  nomenclature,  I  hcreby  s'elect  the  original  of  Münster,  1841, 
pl.  iv,  f.  3,  e  as  holotype  of  Cidaris  Roemeri  Wissmann  in  Münst.  ;  the  original  of 
Quenstedt,  1875,  pl.  lxviii,  f.  87  a,  b,  c  as  holotype  of  Radiolus  complanatus  Quenst.  ; 
and  the  original  of  Desor  1855,  pl.  ii,  f.  la  (=  Münster  1841,  pl.  iv.  f.  3,  h)  as 
holotype  of  Cidaris  tyrolensis  Des.  Thus  C.  tyrolensis  becomes  a  synonym  of 
C.  Roemeri,  and  the  name  R.  complanatus  is  not  interfered  with. 

Another  species  that  seems  to  fall  into  the  same  group  as  C.  trigona  is 
Cidaris  Petersi  Laube  (1865,  p.  284,  pl.  viii  b,  f.  5),  of  which  I  have  examined 
the  two  syntypes  at  Vienna.  The  original  of  Laube’s  f.  5  a  is  hereby  selected  as 
holotype. 

The  Ornament  of  this  species  resembles  the  imbricate  Ornament  of  C.  trigona , 
and  in  the  holotype  merges  into  pustules  at  the  distal  end  ;  the  difference  is  that 
the  microstructure,  as  judged  from  external  examination,  is  filier.  Other  resemblances 
are  found  in  the  small  acetabulum  with  smooth  margin,  the  smooth  annulus,  and 
the  very  short  collerette. 

In  its  Ornament,  this  group  of  species  (C.  trigona,  C.  Roemeri,  C.  Petersi, 
and  R.  complanatus)  approaches  the  group  of  C.  flexuosa  and  its  allies ;  but  that 
group  differs  in  having  a  large  axial  canal  instead  of  a  loose  axial  complex.  The 
internal  structure  of  C.  Petersi,  however,  is  still  unknown. 
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Although  Hesse  (1900)  has  described  all  the  Cassian  radioles  as  modifications 
of  the  Cidaris  type,  this  cannot  be  taken  to  mean  that  all  belong  to  genera  of 
Cidaroida ;  in  fact  the  radioles  of  such  admitted  Diademoids  as  Acrosalenia  and 
Hemicidaris  are  also  of  the  Cidaris  type,  and  the  radiole  of  Diademopsis  Heeri 
from  the  Lower  Lias  is  described  by  Hesse  (1900,  p.  250)  as  approaching  the  Cidaris 
type  in  many  respects,  notably  in  having  no  axial  canal,  but  an  axial  complex 
merging  into  the  radiate  septa.  Now,  certain  of  the  Cassian  radioles  seem  to  be 
much  closer  to  the  normal  Diadema  type  than  do  any  of  these  ;  they  have  a  large 
axial  lumen,  separated  by  a  distinct  layer  (the  «Axialscheide»  of  Hesse)  from  the 
outer  layer  of  radiate  septa.  The  septa,  too,  are  more  regulär  and  stouter  than 
is  usual  in  the  Cassian  Cidaroids,  and  crop  out  on  the  surface  so  as  to  produce  a 
clear  and  regulär  linear  Ornament.  The  cross-section  of  Cidaris  flexuosa  as 
represented  by  Hesse  (1900,  p.  231,  f.  2)  serves  as  a  general  diagram  of  this  type 
of  structure,  though  in  the  section  of  that  species  now  before  me  the  trabeculae 
seem  to  alternate  in  position  and  the  septa  to  bend  in  slight  zigzag  fashion  from 
one  trabecula  to  another,  so  that  the  enclosed  meshes  form  radiating  series  of 
elongate  hexagons.  Further,  I  should  not  describe  the  cortex  as  «not  preserved», 
but  as  «non-existent»,  at  least  over  the  greater  part  of  the  shaft. 

To  this  type  of  structure  we  have  already  recognised  a  tendency,  either  in 
the  apparent  resorption  of  the  axial  complex,  or  in  the  definite  connection  of  the 
outer  longitudinal  Ornament  with  the  vertical  radiate  septa  ;  and  it  may  well  be  that 
some  of  the  species  hitherto  described  were  not  true  Cidaroida.  At  any  rate  it 
seems  most  probable  that  those  now  to  be  discussed  represent  primitive  Diademoida. 

To  the  Cassian  species  of  this  group  the  following  names  have  been  applied: 
Cidaris  flexuosa  Münst.  (1841,  p.  44),  C.  cingulata  Münst.  (1841,  p.  44),  C-  linearis 
Münst.  (1841,  p.  45),  C.  Brandis  Klipst.  (1845,  p.  269),  C.  Meyeri  Klipst.  (1845, 
p.  270),  C.  bicarinata  Klipst.  (1845,  p.  272),  and  perhaps  C.  Petersi  Laube 
(1865,  p.  284)  and  C.  undulalus  Quenst.  (1875,  p.  199).  All  these,  except  the  last, 
agree  in  possessing  a  distinct  longitudinal  striation  ;  and  this,  in  the  type-specimens 
of  C.  flexuosa,  C.  cingulata,  C.  Brandis,  and  C.  Petersi,  is  traversed  at  right  angles 
or  obliquely  by  coarser  ridges,  which  are  absent  from  the  type-specimens  of  Cidaris 
linearis,  C.  Meyeri,  and  C.  bicarinata.  The  former  species  may  therefore  be 
considered  first. 

Between  C.  cingulata  and  C.  flexuosa  the  only  difference  that  can  be  gathered 
from  Münster’s  diagnoses  is  that  in  the  former  the  cross-ridges  are  «in  ziemlicher 
Entfernung»,  but  «sehr  nahe  stehende»  in  the  latter.  Measurements  are  not  given, 
but  one  learns  from  Münster’s  figure  that  in  C.  cingulata  the  ridges  were  at  most 
0.84  mm.  apart.  In  undoubted  specimens  of  C.  flexuosa  before  me  |B.  M.  36488, 
and  36510]  the  distance  varies  from  0*7  to  0‘8  mm.  Laube  therefore  was  doubtless 
justitied  in  merging  the  two  forms  under  one  name ;  he  chose  the  name  C.  flexuosa, 
that  being  the  better  established  species,  and  although  this  name  succeeds  C.  cingu¬ 
lata  on  Münster’s  page  44,  any  attempt  to  reverse  Laube’s  choice  would  be  harmful 
and  unnecessary. 
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The  next  species,  Cidaris  Brandis,  is  also  made  by  Laube  a  synonym  of 
C.  ßexuosa,  and  examination  of  Klipstein’s  type  material  (B.  M.  36527)  leads  me  to 
confirm  his  action.  In  C.  Petersi,  hovvever,  Laube  himself  has  founded  a  species 
which  seems  remarkably  close  to  C.  ßexuosa  as  thus  extended  by  him.  As  in  the 
original  specimens  of  C.  Brandis  (B.  M.  36527),  the  cross-ridges  are  regulär,  almost 
horizontal,  and  not  wavy.  The  body  of  the  radiole  is  wider,  larger,  and  thicker 
than  in  the  type-speeimens  of  C.  ßexuosa,  and  spreads  out  more  rapidly  from  the 
annulus;  but  all  these  features  are  seen,  though  less  pronounced,  in  C.  Brandis. 
The  margin  of  the  acetabulum  is  said  by  Laube  to  be  quite  smooth ;  but  there 
are  traces  of  crenelation,  at  all  events  in  the  smaller  of  the  two  syntypes.  The 
remaining  feature  is  the  presence  of  tubercles  at  the  distal  end  ;  these,  however, 
may,  as  recognised  by  Münster  (p.  45),  occur  in  C.  ßexuosa. 

It  seems  probable  that  the  four  forms  to  which  the  names  cingulata,  ßexuosa, 
Brandis,  and  Petersi  have  been  applied  represent  respectively  the  adoral,  ambital, 
adapical,  and  apical  radioles  of  a  single  species,  to  which  C.  undulata  may  also 
belong.  This  species,  for  which  the  name  «  Cidaris »  ßexuosa  should  be  maintained, 
is  distinguished  by  longitudinal  striation,  combined  on  the  shaft  with  transverse 
ridging,  and  by  the  minute  structure  already  described,  of  which  the  essential  features 
are  regulär  radiate  septa  and  a  wide  lumen  occupying  about  0‘64  of  the  diameter 
of  the  shaft.  The  last  character  has,  it  is  true,  not  been  proved  for  the  form  called 
C.  Petersi,  but  of  it  only  two  specimens  are  known  (vide  antea,  p.  224). 

We  turn  now  to  C.  linearis,  C.  Meyeri,  and  C.  bicarinata.  Laube  was  of 
opinion  that  C.  Meyeri  (which  he  mis-spelled  Mayeri )  differed  from  C.  ßexuosa 
«nur  durch  die  etwas  spitzere  Form»;  but  neither  he  nor  Hesse,  who  followed  his 
synonymy  and  his  spelling,  saw  Klipstein’s  specimens  of  C.  Meyeri  or  adduced  any 
evidence  in  Support  of  his  opinion.  Klipstein’s  MS.  list  of  specimens  sold  to  the 
British  Museum  mentions  four  specimens  under  «No.  652,  Cidaris  Meyeri».  There 
are,  however,  four  specimens  now  associated  with  the  holotype,  making  five  in 
all,  and  registered  as  36496  a — e.  The  locality  of  the  first  specimen  found  (probably 
the  holotype)  was  Set  Sass ;  the  others  came  from  the  Campillberge.  The  various 
specimens  of  C.  ßexuosa  that  I  have  seen  are  assigned  merely  to  St.  Cassian. 
Examination  of  Klipstein’s  specimens  of  C  Meyeri  reveals  the  following  differences 
from  C.  ßexuosa.  The  longitudinal  striation  is  twice  as  fine  and  has  not  the  trans¬ 
verse  ridges  so  characteristic  of  C.  ßexuosa,  the  «Querzeichnungen»  mentioned  by 
Klipstein  being  for  the  most  part  bands  of  colour,  which  are  seen  only  in  the 
holotype,  together  with  a  prominent  ring  probably  due  to  repair  of  the  radiole 
during  life.  The  general  shape,  small  base,  low  and  smooth  annulus,  and  short 
collerette,  all  distinguish  this  form  from  C.  ßexuosa ;  but  above  all  is  the  fact  that 
no  specimen  of  C.  Meyeri  possesses  the  wide  lumen  and  thin  wall  of  that  species. 
The  rarity  of  C.  Meyeri  and  the  rather  poor  state  of  preservation  of  its  representatives 
throw  doubt  on  its  specific  independence ;  but  if  it  is  to  be  referred  to  any  species, 
it  must  be  to  C.  linearis,  which  it  approaches  in  general  shape  and  Ornament. 
From  authoritative  specimens  of  that  species,  however,  it  differs  in  the  smaller  base, 
the  non-projecting  annulus,  the  clearly  marked  collerette,  the  cigar-like  shape,  and 
the  relative  fineness  of  the  longitudinal  striation.  The  lumen  of  C.  linearis  (PI.  XIII, 
figs.  433,  434)  is  wider  than  that  of  C.  Meyeri,  although  not  so  wide  as  that  of  C. 
ßexuosa-,  the  specimen  figured  by  Klipstein,  pl  xviii,  f.  13  (Brit.  Mus.  36511)  has  a 
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wider  lumen  than  usual  in  the  species,  and  has  in  consequence  been  flattened.  Differ- 
ences  of  lumen  within  the  limits  of  one  species  may  perhaps  be  correlated  with 
different  positions  on  the  test ;  certainly,  as  between  different  species,  the  wider 
lumen  is  associated  with  the  more  pronounced  Ornament,  and,  since  this  Ornament 
arises  out  of  the  internal  structure  of  the  stereom  (PI.  XVII,  fig.  453),  it  is  pretty 
clear  that  this  association  depends  on  the  greater  strength  of  the  coarse  striation, 
especially  when  enhanced  by  a  cross-ribbing.  However  this  may  be,  the  time  has 
not  yet  come  for  the  suppression  of  C.  Meyeri. 

With  C.  bicarinata  it  is  another  matter.  Fresh  evidence  Supports  Laube’s 
reference  of  this  to  C.  linearis,  although  it  must  be  admitted  that  he  was  not  justified 
in  making  such  a  reference  without  examination  of  the  holotype,  and  further  that 
such  examination  might  well  have  made  him  hesitate.  The  specimen  figured  by 
Klipstein  (pl.  xviii,  f.  1 1)  is  No.  658  of  his  Collection  (B.  M.  36502) ;  its  shaft 
bears  no  trace  of  longitudinal  Striae ;  in  transverse  section  (fig.  434)  one  side  of  its 
shaft  forms  a  curve  of  about  4  mm.  radius,  but  with  a  tendency  to  a  median  angle, 
the  other  side  a  curve  of  about  1  mm.  radius ;  where  the  two  curves  meet  on 
each  side  is  a  slight  keel  that  dies  away  at  the  proximal  end  of  the  shaft ;  there 
is  a  wide  subcircular  lumen  filled  with  secondary  calcite ;  the  shaft  is  separated 
from  the  collerette  by  a  slight  but  obvious  ridge  or  terrace,  which  curves  downwards 
so  as  to  approach  the  annulus  on  the  flattened  side ;  the  collerette  is  longitudinally 
striate,  the  annulus  finely  crenelate,  and  the  acetabular  margin  smooth.  This  differs 
from  C.  linearis  as  diagnosed  by  Münster  and  by  Laube  in  the  absence  of  striae 
from  the  shaft,  the  presence  of  side-keels,  the  ridge  defining  the  collerette,  which  is 
relatively  long  (Laube  says  of  C  linearis  «collis  brevis»  and  «sie  gar  keinen  Hals 
hat»),  the  crenelation  of  the  annulus,  and  the  smoothness  of  the  acetabulum.  Very 
little  weight  is  to  be  attached  to  the  last  two  characters,  and  undoubted  specimens 
of  C.  linearis  vary  in  these  respects.  The  few  fragments  of  C.  bicarinata  which 
Laube  had  for  study  *  must,  one  supposes,  have  shown  the  longitudinal  striation  or 
he  would  have  noted  its  absence ;  at  any  rate  the  only  other  specimen  in  the  British 
Museum  (E  8535),  a  short  fragment  from  St.  Cassian,  shows  it  plainly  all  over. 
On  the  other  hand,  this  same  fragment,  though  it  appears  to  retain  a  portion  of  the 
base,  has  no  trace  of  a  collerette.  In  radioles  that  have  longitudinal  striae  on  the 
collerette  but  not  on  the  shaft,  it  is  relatively  easy  to  distinguish  the  collerette ; 
but  in  this  species  the  limit  between  collerette  and  shaft  is  constituted  only  by  the 
slight  terrace,  which  marks  the  distal  edge  of  the  integument,  and  is  only  formed 
if  that  remains  a  sufficient  time  at  the  same  level.  The  differences  between  C. 
linearis  and  C.  bicarinata  are  therefore  reduced  to  the  flattened  face  and  the  slight 
lateral  keels  of  the  latter.  The  rarity  of  the  bicarinate  form  is  in  itself  an  argument 
against  its  specific  independence,  and  the  evidence  of  the  St.  Cassian  material  would 
alone  incline  one  to  accept  Laube’s  action.  Fortunately,  strong  confirmation  is 
afforded  by  the  Bakony  specimens  of  a  closely  allied  species,  which  is  represented 
by  cylindrical,  compressed,  and  bicarinate  forms  associated  at  the  various  localities, 
some  with  and  some  without  a  collerette. 

Thus  the  seven  or  eight  names  with  which  this  investigation  began  have  been 


*  Probably  his  pl.  x,  f.  10  b  represents  one  of  these  ;  a  transverse  section  of  it  is  represented 
on  our  Plate  XIII,  fig.  433. 
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assigned  to  two  undoubted  species,  for  which  are  retained  Münster’s  names  C. 
flexuosa  and  C.  linearis ,  and  one  doubtful  species  C.  Meyeri  Klipst.,  possibly  a 
synonym  of  C.  linearis. 

It  is,  however,  necessary  to  allude  also  to  C.  biformis  Münst.,  a  species  based 
on  a  fevv  fragments.  The  proximal  striated  portion  is  obviously  the  collerette ;  in 
other  words  the  radioles  have  a  very  long  collerette,  a  fact  suggesting  that  they 
are  not  fully  grovvn.  The  small  fragment  of  the  distal  portion,  or  shaft,  suggests 
affinity  or  identity  with  such  a  form  as  C.  similis,  while  the  collerette,  taken  by 
itself,  might  be  mistaken  for  C.  linearis.  «So,  dass»,  as  Münster  says,  «einzelne 
Bruchstücke  zu  zwei  verschiedenen  Arten  zu  gehören  scheinen».  It  seems  to  me, 
however,  that  C.  biformis  is  merely  the  young  of  some  other  species,  and  that, 
in  their  attempts  to  recognise  it,  subsequent  authors  have  referred  to  it  fragments 
of  the  two  species  just  mentioned.  Thus  of  the  three  radioles  associated  with 
Klipstein’s  label  «No.  636,  C.  biformis »,  one  [E  4683]  is  undoubtedly  C.  linearis , 
another  [E  4684]  appears  to  be  C.  similis,  and  the  third  [36485]  reminds  one  most 
of  Klipstein’s  own  C.  Meyeri.  In  this  last  specimen  the  base  is  rounded,  approach- 
ing  a  hemisphere,  with  the  acetabular  margin  raised  in  a  ring  which  may  have 
been  crenelate,  but  is  obscured  by  weathering ;  the  smooth  annulus  is  followed 
by  a  very  low  collerette,  distinctly  separated  from  the  shaft  and  marked  with  fine 
longitudinal  striae ;  the  shaft,  which  is  polished,  perhaps  by  wear,  is  circular  in 
section,  and  increases  slightly  in  thickness  before  beginning  to  taper.  The  low, 
deeply  sunk  collerette  proves  that  the  specimen  is  not  C.  biformis,  and  it  is  curious 
that  the  same  appearance  should  be  so  marked  in  Laube’s  figures  9  a  and  9  b 
(Taf.  x),  especially  as  it  cannot  be  distinguished  in  the  specimens  labelled  as  the 
Originals  of  those  figures.  The  axial  hollow  seen  in  the  original  of  Laube’s  fig.  9  b 
is  strong  evidence  for  that  specimen  being  C.  linearis.  The  original  of  his  fig.  9  a, 
which  is  7'6  mm.  long  and  2T  mm.  thick  in  the  widest  part,  probably  belongs  to 
the  same  species.  Another  specimen  in  the  collection  of  the  Austrian  Geological 
Survey,  labelled  C.  biformis  by  Laube,  but  not  figured,  has  a  distinct  short  col¬ 
lerette,  only  2'5  mm.  long,  with  a  diameter  of  2’4  mm.,  and  thus  does  not  agree 
with  the  diagnosis.  The  original  of  Laube’s  fig.  9  c  and  9  d  does  not  resemble 
Münster’s  figure,  and  although  the  fine  tubercles  in  its  distal  portion  may  be  held 
to  differentiate  it  from  C.  linearis,  still,  as  the  material  to  be  described  from  the 
Bakony  district  proves,  this  is  undoubtedly  a  possible  Variation  of  the  linearis  type. 
The  conclusion  as  to  C.  biformis  therefore  is  that  the  species  is  invalid,  having 
been  based  on  an  immature  radiole,  probably  of  C.  similis  or  C.  Wissmanni, 
and  that  the  specimens  subsequently  referred  to  it  belong  either  to  those  species 
or  to  C.  linearis. 

Among  Raiblian  radioles  hitherto  described  the  only  one  that  seems  connected 
with  this  group  is  the  holotype  of  Cidaris  Sckwageri  Wöhrmann  (1889,  p.  194, 
pl.  v,  f.  16)  from  the  Cardita-Oolith  of  Rammelsbach  near  Seehaus,  and  now  in  the 
Palaeontological  Museum,  Munich.  Having  been  very  kindly  entrusted  with  this  for 
study,  I  take  the  opportunity  of  giving  an  enlarged  drawing  (Pl.  XIII,  fig.  417)  as  well 
as  a  further  enlargement  of  the  Ornament  (fig.  418).  This  consists  of  longitudinal 
striae  (or  fine  ridges),  separated  by  deep  narrow  grooves,  and  with  rounded  edges 
obscurely  divided  by  unequally  spaced  transverse  depressions.  In  the  proximal, 
stouter,  region  of  the  radiole,  these  ridges  run  about  14  to  1  mm.  ;  nearer  the 
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distal  end  of  the  fragment  they  are  16  or  a  little  more  to  1  mm.  They  are  therefore 
both  coarser  and  more  distinct  than  in  C.  linearis.  The  broken  end  of  the  radiole 
is  not  easily  seen,  but  it  is  plain  that  the  ridges  are  the  outer  edges  of  stout  wedge- 
shaped  radiate  septa.  A  dark  iron-stained  spot  in  the  centre  of  the  broken  end, 
suggests  the  former  presence  of  a  relatively  narrow  lumen.  The  base  is  rather 
massive  and  elongate,  vvith  rounded  smooth  annulus,  no  sign  of  a  collerette,  vvide 
acetabulum  with  raised,  obscurely  crenelate  margin.  'Fötal  length  of  fragment 
2'5  mm.  Diameter  at  annulus  062  mm.  Wöhrmann  describes  the  shaft  as  «oben 
und  unten  von  gleicher  Stärke»,  but  draws  it  as  thinner  in  the  middle  region; 
really  it  tapers  from  the  annulus  towards  the  broken  end. 

To  this  species  Wöhrmann  provisionally  referred  some  interambulacrals  found 
in  the  same  rock.  His  figure  (pl.  v,  f.  17),  which  shows  tvvo  of  them,  did  not 
lead  me  to  suppose  that  they  belonged  to  any  species  found  in  Bakony,  but 
examination  of  the  original  specimen  now  proves  it  to  belong  to  the  form  already 
described  (p.  118)  as  Mesodiadema  latum.  The  fragment  (Pl.  XIII,  fig.  419)  comprises 
five  interambulacrals  in  association,  and  shows  the  great  transverse  width  of  the 
plates  and  the  characteristic  curve  of  their  upper  and  lower  margins,  features  by  no 
means  obvious  in  Wöhrmann’s  figure. 

The  radiole  on  which  Cidaris  Schwageri  was  founded  is  no  doubt  that  of  a 
Diadematoid,  and  it  may  have  belonged  to  Mesodiadema  latum.  Were  that  proved, 
the  latter  species  would  be  called  Mesodiadema  Schwageri.  But  the  supposition  is 
not  proved,  and  the  fact  that  the  radiole  C.  Schwageri  has  not  been  found  in  those 
Bakony  localities  that  have  yielded  Mesodiadema  latum  goes  far  to  discredit  it. 

Turning  to  the  Bakony  material,  it  is  rather  stränge  to  find  no  representative 
of  C.  flexuosa ;  on  the  other  hand,  radioles  superficially  resembling  C.  linearis, 
and  in  a  less  degree  C.  Schwageri,  are  abundant. 

Setting  aside  a  possible  radiole  of  C.  Meyeri,  one  can  divide  the  rest  into  two 
groups  according  to  size.  Size  of  itself  is  not  generally  regarded  as  differentiating 
species ;  but  when  the  specimens  all  occur  in  the  same  localities  and  beds,  and 
when  there  is  a  notable  absence  of  sizes  intermediate  between  the  large  and  the 
small,  it  is  impossible  to  ascribe  the  difference  to  age,  to  environment,  or  to  nutrition, 
or  indeed  to  anything  except  specific  or  varietal  character.  It  is  also  noteworthy 
that,  although  the  larger  radioles  may  be  compressed,  still  the  distinctly  bicarinate 
and  muricate  forms  mentioned  above  appear  as  developments  of  the  smaller  size 
alone ;  and  this  militates  against  the  supposition  that  the  smaller  radioles  are  merely 
secondary  ones.  All  these  radioles  might  perhaps  be  regarded  as  varieties  of  C. 
linearis  with  lesser  individual  variations  ;  but  this  would  leave  out  of  account  the 
microstructure  and  the  size  of  the  longitudinal  striae.  The  lumen  also,  as  will  be 
seen  from  the  accompanying  table  (p.  230)  is  generally  narrower  in  the  Bakony 
radioles  than  in  those  of  C.  linearis  of  St.  Cassian.  Therefore,  to  avoid  a  row 
of  subspecific  and  varietal  names,  it  is  well  to  give  the  former  a  distinct  name 
to  which  varietal  names  can  then  be  affixed.  Grouping  all  under  the  new  name 
C.  lineola,  we  distinguish  var.  major  and  minor,  the  latter  having  its  bicarinate 
and  muricate  forms,  for  which  Latin  names  are  not  required. 
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Comparison  ofStriation  and 

C.  flcxuosa,  specimen  figd.  Klipstein  [B.  M.  365  10)  . 

C.  linearis,  specimen  figd.  Klipstein  [B.  M.  365 1 1 1  . 

C.  linearis ,  Klipstein  Colin.  636  |ß.  M.  E  4683]  .  . 

C.  Meyeri,  holotype  [B.  M.  36496  a\ . 

C.  Schwageri ,  holotype  [Pal.  Mus.  München]  . 

R.  I ineold  major,  thin  section  from  Jeruzsälemhegy  . 

R.  lineola  minor ,  thin  section  from  Quarry  near  Cutting  I 


Lume  n. 

Striae 


to  1 

mm. 

Lumen 

12 

large 

20 

largq 

18 

medium  sized 

24 

small 

14- 

-16 

apparently  small 

24- 

-28 

rather  large 

16- 

-18 

rather  small 

By  «large»  is  meant  a  lumen  more  than  half  the  diameter  of  the  shaft ;  by 
«small»  is  meant  a  lumen  less  than  one-quarter  the  diameter  of  the  shaft. 


Radiolus  lineola  n.  sp. 

Diagnosis.  —  Radioles  with  elongate  shaft,  cylindrical,  or  compressed 
dorso-ventrally,  or  bicarinate ;  with  medium-sized  axial  lumen,  surrounded  by  a 
dense  layer  of  exceedingly  fine,  waving  and  inosculating  septa,  which,  as  they 
radiate  to  the  periphery,  thicken  and  become  regulär ;  with  surface  usually  plain, 
but  sometimes  bearing  small  irregularly  placed  pustules,  and  always  marked  by  fine 
longitudinal  striae  (30 — 32  to  1  mm.),  broken  into  pits  by  the  interseptal  trabeculae; 
the  same  striae  pass  over  the  collerette,  which  may  or  may  not  be  separated  from 
the  shaft  by  either  a  ridge  or  a  depression,  and  is  usually  wider  than  the  shaft  at 
its  proximal  end ;  annulus  still  further  projecting,  marked  by  striae  and  obscure 
crenellae ;  base  conical-truncate,  or  with  concave  sides ;  acetabular  margin  a  coarsely 
crenelate  projecting  ring. 

Owing  to  the  fragmentary  nature  of  the  material,  proportional  measurements 
cannot  be  given. 

H  oloty  pe,  the  original  of  PI.  XIII,  lig.  420,  from  the  Raiblian  of  Jeruzsälem¬ 
hegy  ;  this  is  also  the  holotype  of  var.  major.  The  species  occurs  in  rocks  of  botli 
Raiblian  and  Cassian  age,  at  the  localities  mentioned  under  the  varieties. 

Description  o f  Specimen s.  —  As  stated  above,  the  radioles  assigned 
to  this  species  fall  into  two  groups  according  to  size,  and  bearing  no  obvious 
relation  to  either  locality  or  horizon,  though  the  larger  ones  have  not  yet  been 
found  in  beds  of  Cassian  age. 

The  number  of  specimens  of  the  larger  size  is  not  enough  to  permit  of  the 
construction  of  graphic  curves ;  still  there  is  hardly  reason  to  doubt  the  distinctness 
of  the  group.  Taking  the  specimens  associated  at  a  single  locality,  e.  g.  Jeruzsälem¬ 
hegy,  we  find  that,  out  of  102  radioles,  24  have  an  average  diameter  of  2*55  mm., 
being  almost  equally  distributed  on  either  side  of  this  number  between  the  limits 
1*85  mm.  and  3'45  mm.,  of  which  the  mean  is  2*65  mm.  The  remainder  have  an 
average  diameter  of  1*04  mm.,  being  unequally  distributed  so  that  three-quarters  of 
them  lie  at  or  below  1'05  mm.,  between  the  limits  0'65  mm.  and  1  '69  mm.,  of 
which  the  mean  is  1  1 7  mm.  Of  these,  15  are  bicarinate;  and  if  they  be  elimin- 
ated,  the  average  becomes  0*96  mm.  and  the  mean  also  0'96  mm.  Even  with 
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their  retention,  however,  it  is  clear  that  the  curve  for  the  whole  assemblage  vvould 
be  distinctly  double-crested,  and  vvould  in  fact  form  two  curves  separated  by  a  clear 
interval  of  about  1 ' 75  mm.  This  justifies  the  erection,  at  least  for  descriptive 
purposes,  of  two  varieties. 


Radiolus  lineola  var.  Major. 

(Plate  XIII,  figs.  420,  421,  and  Plate  XVIII,  fig.  457). 

Diagnosis.  —  Radiolus  lineola  with  mean  diameter  of  radioles  about 
2 '6  mm. ;  surface  always  smooth. 

H  o  1  o  t  y  p  e,  the  original  of  PI.  XIII,  fig.  420,  the  same  as  the  holotype  of  the 
species. 

Material  front  Bakony.  — -  Jeruzsälemhegy,  24  fragments  ;  from  Cutt- 
ing  I  on  the  Veszprem-Jutas  railroad,  5  fragments  labelled  bed  e,  and  1 1  with  no 
horizon  assigned.  All  these  are  Raiblian. 

Description  of  Specimens.  —  These  radioles  are  nearly  all  cylindrical 
or  slightly  compressed.  Of  bicarinate  forms  there  are  only  two  from  Jeruzsälemhegy 
and  one,  rather  doubtful,  from  Cutting  I ;  and,  since  these  are  of  small  diameter 
( 1  ‘85  and  2’00  mm.)  even  in  their  greatest  width,  they  might  possibly  be  more 
correctly  placed  with  var.  minor. 

The  length  of  a  complete  radiole  may  be  estimated  from  the  fragments  to 
have  reached  about  45  mm.  The  largest  fragment  with  base  is  16‘8  mm. ;  one 
without  base  or  any  sign  of  tapering  reaches  13  2  mm.  In  a  radiole  of  3'4  mm. 
diameter  in  the  shaft,  the  diameter  at  the  annulus  is  4  mm.,  and  at  the  beginning 
of  the  collerette  3'9  mm. ;  the  height  of  the  base  to  the  top  of  the  annulus  is  2  5. 
In  a  radiole  of  2’6  mm.  diameter,  the  diameter  at  the  annulus  is  3'7  mm.  The 
large  annulus,  tapering  collerette,  and  straight-sided  shaft,  remind  one  of  a  jousting- 
lance,  and  are  distinctive  of  the  species  among  the  Bakony  radioles,  though  the 
shape  is,  of  course,  common  to  many  Diademoida. 

The  microstructure  is  difficult  to  make  out,  owing  partly  to  closeness 
of  grain,  partly  to  secondary  calcite.  When  the  axial  luinen  is  filled  with  such 
calcite,  it  is  hard  to  distinguish  its  limits  in  a  thin  section  or  to  be  quite  sure  that 
the  irregulär  outlines  and  fractures  of  the  imperfect  crystals  do  not  represent  an 
axial  complex.  In  a  radiole  of  27  mm.  diameter,  the  width  of  the  lumen  is  about 
1'4  mm.,  the  thickness  of  the  wall  thus  being  about  one-quarter  the  diameter  of 
the  radiole. 

The  wall  is  composed  of  radiating  septa,  which  can  only  be  seen  clearly  in 
places  (as  represented  by  the  darker  patches  in  fig.  457).  The  evidence  of  the 
section  figured  and  of  another,  also  from  Jeruzsälemhegy,  suggests  that  the  septa 
did  not  dichotomise  as  they  do  in  most  of  the  Cidaroid  radioles,  and,  on  the  other 
hand,  that  they  did  not  form  solid  wedges  as  they  do  in  characteristic  Diademoid 
radioles.  Close  to  the  lumen  the  septa  seem  to  form  a  dense  layer,  showing  to 
the  naked  eye  or  a  simple  lens  as  a  dark  band.  This  is  not  so  definite  as  to  be 
called  an  axial  sheath,  but  may  represent  an  incipient  stage  of  that  characteristic 
Diademoid  structure 
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Radiolus  lineola  var.  minor. 

(Plate  XIII,  figs.  422-  429,  and  Plate  XVIII,  fig.  458.) 

Diagnosis.  —  Radiolus  lineola  with  mean  diameter  of  radioles  about 
PI  mm.;  surface  often  carinate,  muricate,  or  pustulate. 

Holotype,  the  original  of  Plate  XIII,  figs.  422 — 425,  front  the  Raiblian  of 
Quarry  near  Cutting  I. 

Material  front  Bakony.  —  Jeruzsälenthegy,  11  fragments  with  base, 
showing  distinct  collerette;  6  with  base,  showing  no  collerette ;  46  with  base 

indistinct  or  absent;  15  fragments  of  bicarinate  form. 

Veszprem-Jutas  railroad,  Cutting  I,  bed  e,  1  radiole ;  horizon  unrecorded, 
12  radioles  of  normal  type  and  1  muricate  Quarry  near  Cutting  I,  16  with  bases, 
32  without,  and  1  muricate  Cutting  IV,  beds  a — b,  1  fragment  without  base. 

All  the  preceding  are  Raiblian. 

Cassian  beds  of  Cserhät  (Leitnerhof),  32  of  normal  form,  of  which  no  less 
than  27  retain  the  base;  also  12  muricate  distally,  with  base  preserved  in  8.  The 
contrast  between  the  proportion  of  bases  collected  from  these  Cassian  beds  and 
tliat  from  the  Raiblian  is  worth  noting ;  it  is  not  due  to  any  better  preservation  of 
the  radioles. 

Description  of  Specimens.  —  The  normal  form  of  var.  minor  resentbles 
var.  major,  but  a  larger  proportion  is  compressed ;  and,  in  harmony  with  this, 
the  proportion  of  the  bicarinate  form  is  also  greater. 

The  longest  fragment  with  base  is  12  mm.  long;  the  largest  without  base, 
1 1  mm.  ;  neither  preserves  the  distal  end.  Probably  these  radioles  attained  a 
length  of  20  mm.  on  the  average.  A  radiole  with  shaft  of  0*95  mm.  diameter  is 
1'4  mm.  thick  at  the  annulus,  and  the  height  of  the  base  to  the  top  of  the  annulus 
is  0*9  mm.  A  shaft  1  mm.  thick  has  an  annulus  of  1*3  mm.,  with  height  of  base 
0*8  mm.,  and  height  of  collerette  0'5  mm.  A  shaft  1*05  mm.  thick  has  an  annulus 
of  1  *75  mm.,  with  height  of  base  1  mm.  and  of  collerette,  0*6  mm.  In  a  radiole 
of  1  mm.  diameter,  the  diameter  of  the  axial  canal  is  0*4  mm.  ;  and  in  one  of 
0*95  mm.  diameter,  it  is  about  0*3  mm.  Sometimes  the  relative  width  of  the  lumen 
seems  to  have  been  greater,  but  those  specimens  are  usually  so  crushed  that 
measurement  is  difficult. 

The  muricate  form  is  represented  in  the  material  from  all  the  important  local- 
ities  except  Jeruzsälemhegy.  The  fragment  from  Cutting  I  is  beautifully  preserved, 
and  is  10*5  mm.  long,  but  has  no  base;  it  tapers  slightly  towards  one  end,  which 
is  presumably  distal ;  the  thorns  are  about  4  to  the  square  millimetre,  and  in  no 
definite  Order;  each  occupies  about  the  width  of  two  Striae  or  circa  0*06  mm. 
(PI.  XIII,  fig.  429),  and  has  a  distal  rake.  The  fragment  from  the  quarry  near 
Cutting  I  is  of  the  same  character. 

The  specimens  from  Cserhät  are  not  so  clear.  In  one  the  thorns  are  more 
prominent,  and  like  saw-teeth ;  in  another  they  are  elongate  so  as  to  form  little 
ridges.  Were  it  not  for  the  axial  lumen  and  the  striation  of  the  shaft,  one  might 
well  refer  these  specimens  to  C.  Wissmanni ;  but  that  species,  as  we  have  seen, 
has  a  different  micro-structure.  There  is  a  closer  resemblance  to  various  radioles 
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from  the  Lias,  figured  by  Quenstedt  (1875,  pl.  Ixvii,  ff.  11  — 19)  as  Cidaris  amal- 
tlieoides  and  allies,  but  those  have  more  numerous  thorns. 

The  micro-structure  has  been  studied  in  a  radiole  from  the  Quarry  near 
Cutting  1  (Pl.  XVIII,  fig.  458).  In  this  are  seen  only  an  axial  lumen,  with  a  diameter 
about  one  quarter  that  of  the  shaft,  and  a  wall  of  radiate  septa.  The  section  is 
elliptical  and  the  septa  are  much  clearer  near  the  long  axis  of  the  ellipse ;  here  they 
are  straight,  thick,  and  almost  wedge-shaped,  but  apparently  perforate.  They  are 
united  by  trabeculae,  which  are  rather  stout  in  the  adcentral  region  of  the  wall. 
At  the  sides  of  the  ellipse,  the  septa  follow  a  curved  course,  and,  as  they  are 
followed  to  the  other  end  of  the  ellipse,  seem  to  merge  into  the  trabeculae ;  or  one 
may  describe  the  septa  as  arranged  in  two  Systems,  those  of  one  System  cutting 
across  the  other,  as  in  watch-turned  engraving.  A  similar  arrangement  sometimes 
occurs  in  other  forms  of  echinoderm  stereom,  and  we  have  already  noticed  something 
of  the  sort  in  the  trulliform  radioles  of  Anaulocidaris.  At  the  sides  of  the  ellipse 
the  boundary  of  the  lumen  is  distinct,  but  it  is  not  so  at  the  ends. 

In  this  section  the  coarser  septa,  where  they  crop  out  on  the  surface  are 
about  16  to  the  millimetre ;  but  in  other  radioles  they  seem  to  be  about  20  to  the 
millimetre  (fig.  429),  25  (fig.  425),  or  even  finer.  It  is,  however,  very  difficult  to 
calculate  exact  measurements  on  these  rounded  surfaces,  and  thin  sections  of  this 
material  are  rarely  clear  enough  to  be  of  use. 

Relations  of  the  Species.  —  The  general  form,  the  striation,  and  the 
hollow  lumen  appear  to  characterize  a  long  series  of  radioles  from  the  beginning 
of  the  Muschelkalk,  or  earlier,  to  the  end  of  the  Lias.  The  plates  of  the  test  or 
other  remains  associated  in  several  instances  with  such  radioles  prove  that  they 
cannot  all  be  referred  to  a  single  species.  The  descriptions  of  the  radioles  hitherto 
published  do  not  permit  intelligible  and  distinct  specific  diagnoses  to  be  based  on 
those  skeletal  elements  alone ;  an  extension  of  Hesse’s  work  is  required ;  meanwhile 
we  recognize  as  fresh  characters  of  diagnostic  value  the  relations  of  the  axial  canal 
or  axial  complex,  and  the  size  of  the  longitudinal  striae.  By  these  features  C.  lineola 
may  be  distinguished  from  superficially  similar  forms  of  Keuperian  age.  It  is, 
however,  very  difficult  to  distinguish  these  radioles  from  those  of  Cidaris  grandaeva 
Alberti  (1834  ex  Goldf.  MS.)  a  species  said  to  ränge  almost  right  through  the 
Muschelkalk.  The  general  form  and  superficial  .  characters  of  normal  radioles  of 
C.  grandaeva  as  described  and  figured  by  Alberti  (1834,  p.  96)  Schmid  &  Schleiden 
(1846,  pl.  iv,  f.  8),  Quenstedt  (1852,  p.  574,  pl.  xlviii,  f.  33),  Schauroth  (1855, 
p.  529,  pl.  iii,  f.  6),  Desor  (1858,  p.  160),  Alberti  (1864,  p.  54),  and  Quenstedt 
(1875,  p.  158,  pl.  Ixvii,  ff.  102,  109,  115,  ff.  caet.  excl.)  agree  with  those  of  the 
normal  C.  lineola.  Examination  of  four  radiole-fragments  of  C.  grandaeva  borne 
on  a  small  slab  of  Trochiten-Kalk  from  Crailsheim  (Brit.  Mus.  E  8536)  shows  further 
resemblance  as  regards  the  two  characters  mentioned  above.  On  three  of  the 
fragments  the  striae  are  from  30  to  32  to  1  mm.,  and  in  a  transverse  section  of 
1'2  mm.  diameter  there  appears  to  be  an  axial  canal  of  0‘4  mm.  or  one-third  the 
shaft  diameter.  These  numbers  agree  with  some  specimens  of  C.  lineola.  Hesse, 
however,  after  examining  several  radioles  of  C.  grandaeva  says  (1900,  p.  215) 
that  their  micro-structure  is  of  the  normal  Cidaris  type,  a  Statement  implying  that 
the  shaft  possesses  both  an  axial  complex  and  a  cortex  (axialer  Röhrencomplex  und 
Deckschicht).  The  former  of  these  at  least  would  afford  a  point  of  distinction, 
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and  it  may  be  that  the  occasional  appearance  of  a  lumen  is  due  merely  to  the 
looser  structure  of  the  stereom.  Having  regard  to  this  Statement,  and  also  to  the 
fairly  frequent  occurrence  in  C.  lineola  of  a  collerette  and  of  bicarinate  and  muricate 
forms,  none  of  which  have  yet  been  described  in  undoubted  C.  grandaeva,  it  seems 
bctter  to  retain  this  Keuperian  species  distinct  from  the  Conchylian,  especially  as 
its  test  is  still  uncertain. 

Wöhrmann  (1889,  p.  195)  compared  with  Cidaris  grandaeva  both  the  radiole 
and  the  interambulacrals  referred  by  him  to  C.  Schwageri.  We  have  already  seen 
that  the  striation  of  that  radiole  is  far  coarser  than  the  striation  in  C.  grandaeva, 
and  in  this  Wöhrmann’s  holotype  differs  from  the  equal  sized  and  somewhat  similar 
Radiolus  lineola  minor.  The  interambulacral  plates  ascribed  to  C.  grandaeva  are 
said  to  have  crenelate  main  tubercles,  and  probably  belong  to  Miocidaris. 

Wöhrmann’s  remark,  however,  suggests  that  R.  lineola  minor  may  have 
belonged  to  Mesodiadema  latum.  The  two  forms  are  found  at  precisely  the  same 
localities.  This,  however,  is  not  proof,  for  some  radioles  have  to  be  found  for 
Mesodiadema  margaritatum  (p.  117).  Possibly  the  smooth  radioles  belonged  to 
one  species  of  Mesodiadema,  and  the  muricate  or  carinate  radioles  to  the  other. 
Some  also  may  have  belonged  to  Hemipedina  (Diademopsis)  incipiens  (p.  124). 

Till  proof  of  any  such  relationship  is  forthcoming,  the  only  safe  proceeding 
is  to  describe  the  radioles  separately,  and  to  give  them  distinct  names. 

«  Cidaris»  Meyeri. 

(Pl.  XIII,  figs.  430—432). 

1845.  Cidaris  Meyeri  A.  v.  Klips tein',  Geol.  Östlich.  Alpen,  p.  270,  pl.  xviii,  f.  4  a,  b. 

1865.  Cidaris  Mayeri  [sic]  Klipst.,  syn.  of  C.  flexuosa  Münst.,  G.  C.  Laube,  Denkschr.  Akad.  Wiss. 

Wien,  Math.-Naturw.  CI.  XXIV,  Abth.  2,  p.  290. 

1900.  Cidaris  Mayeri  [sic]  Klipst.,  E.  K.  Hesse,  Neues  Jahrb.  f.  Min.  Beil.-Bd.  XIII,  p.  231. 

Diagnosis.  —  Peripheral  or  circumapical  radioles  with  elongate  shaft, 
circular  in  section,  swelling  gradually  from  the  annulus  to  one-third  or  one  half 
way  down,  then  tapering  gently  to  the  distal  end  ;  solid,  or  with  small  axial  lumen ; 
surface  smooth  except  for  a  delicate  longitudinal  striation  (of  circa  24  striae  to 
1  mm.)  which  is  rarely  preserved ;  base  small;  acetabular  margin  crenelate; 
annulus  smooth,  not  projecting  beyond  proximal  diameter  of  shaft ;  collerette  short, 
marked  with  longitudinal  striae  which  pass  over  the  annulus.  The  length  of  the 
radiole  (20 — 30  mm.)  being  taken  as  100,  the  length  of  the  base  is  2‘2  to  3'4, 
diameter  of  collar  7 '6  to  8'8,  greatest  diameter  of  shaft  11  to  12. 

The  above  diagnosis,  with  its  measurements,  is  founded  on  the  holotype, 
i.  e.  the  specimen  figured  by  Klipstein,  and  on  the  best  of  bis  paratypes.  For 
discussion  of  these,  see  p.  226. 

Material  from  Bakony.  —  A  single  specimen  referable  to  this  species 
comes  from  the  Cassian  of  Section  VI,  Veszprem.  It  is  the  proximal  half  of  a 
radiole,  and  is  1 1  mm.  long.  The  complete  radiole  must  have  been  cigar-shaped, 
but  slightly  compressed,  with  a  flatter  face  on  one  side,  which  is  almost  straight, 
and  a  rounded  face  on  the  other  side,  which  is  bowed.  The  sagittal  diameter  at 
the  thickest  part  of  the  shaft  is  2  mm. ;  the  transversal  diameter  2‘2  mm.  A  white, 
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but  speckled,  central  area  in  the  cross-section  may  represent  either  a  lumen  or  an 
axial  complex  of  loose  stereom.  Its  diameter  is  07  mm.,  or  one-third  of  the  vvhole. 
On  each  side  of  the  shaft  are  traces  of  longitudinal  ribbing.  The  surface  of  the 
shaft  is  weathered  and  shows  no  longitudinal  striae.  The  base  is  not  quite  perfect, 
but  there  is  no  doubt  as  to  its  having  been  remarkably  small.  The  greatest  diameter 
of  the  annulus  is  07  mm.  The  height  from  the  acetabulum  to  the  top  of  the 
annulus  was  about  0'4  mm.  The  collerette  is  represented  by  a  slight  ridge  immed- 
iately  above  the  annulus. 


ASTEROIDEA 

Order:  PHANEROZONIA. 

«  Astropecten »  Pichleri. 

(Plate  XIII,  figs.  435—437.) 

1889.  Astropeclen  Pichleri  S.  von  Wöhrmann,  Jahrb.  geol.  Reichsanst.  Wien,  XXXIX,  p.  192,  pl.  v,  f.  11. 

Diagnosis  (after  von  Wöhrmann).  —  Marginals  and  oculars  closely  beset 
on  the  outer  edge  with  rounded  pustules,  which  are  more  or  less  developed  accord- 
ing  to  the  Position  they  occupy.  Oculars  cordiform. 

The  original  specimens  comprised  two  terminals  or  oculars  and  a  few  margi¬ 
nals  from  the  Cardita-Oolith  of  the  Gleirschthal,  of  Haller  Salzberg,  of  Rammels¬ 
bach  near  Seehaus,  and  elsewhere. 

Since  Dr.  von  Wöhrmann  did  not  indicate  a  holotype,  1  select  the  ocular 
from  Rammelsbach,  represented  in  his  f.  11a.  It  is  in  the  Palaeontological  Museum, 
Munich,  and  has  been  kindly  lent  to  me  for  study,  as  well  as  the  three  other 
tigured  specimens. 

The  holotype  is  rather  worn,  but  is  more  complete  than  the  other  ocular 
(f.  1  1),  for  in  that  the  ventral  half  has  been  cleaved  away.  The  measurements  of 
these  specimens  in  millimetres  are  : 


f.  n 

1'.  11  a 

length 

2.6 

2.4 

width 

3.1 

3.1 

thickness 

— 

1.8 

Of  the  two  marginals  flgured,  that  shown  in  f.  117?  is  T2  mm.  thick;  the  original 
of  f.  11  c  is  075  mm.  thick. 

Specimen  from  B  a  k  o  n  y.  —  This  is  a  single  ocular  or  terminal  plate, 
from  the  Cassian  bed  e  4  of  Section  VI,  Veszprem.  It  is  4’4  mm.  long,  4'3  mm. 
in  greatest  width,  and  2'6  mm.  in  greatest  thickness.  The  outline  is  triangulär  with 
truncate  angles.  The  «heart-shaped»  appearance  is  enhanced  by  the  ventral  groove, 
which  is  0-9  mm.  deep  and  2’1  mm.  in  greatest  width.  The  pustules  of  the  dorsal 
surface,  are,  as  in  the  original  of  Wöhrmann’s  f.  1 1  most  pronounced  near  the 
narrow  end.  The  truncate  angles  of  the  wider  end  face  ventral-wards  and  are 
excavated  by  a  slight  groove,  presumably  for  the  ligamentar  attachment  to  adjacent 
marginals.  A  similar,  but  less  distinct,  groove  marks  the  base  of  the  ossicle.  Con- 
sequently  the  wider  end  may  be  regarded  as  proximal.  The  groove  bends  upwards 
slightly  at  the  distal  end,  but  is  not  returned  on  the  dorsal  surface. 
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Relations  of  the  species.  —  Although  our  specimen  comes  from  a 
bed  said  to  be  at  a  lower  horizon  than  the  Cardita-Oolith,  and  although  it  is  rather 
larger  than  the  holotype,  there  can  be  little  doubt  as  to  its  specific  identity  there- 
with.  The  holotype  is  relatively  shorter  than  our  specimen. 

Closely  similar  oculars  are,  according  to  Wöhrmann,  found  in  the  Rhaetic  of 

Kothalpe. 

From  the  large  size  of  the  holotype,  which  is  exceeded  by  our  specimen, 
Wöhrmann  concludes  that  the  animal  attained  the  size  of  the  recent  Astropecten 
aumntiacus.  The  marginals  figured  by  him  are,  however,  small  in  proportion  to 
the  ocular,  and  so  great  a  size  cannot  be  inferred  from  the  latter  ossicle  alone. 

In  the  Kimmeridgian  Astropecten  elegans  E.  Fraas  (1886),  for  instance,  the  ocular 

is  quite  as  large  as  the  holotype  of  A.  Pichleri,  but  R  is  only  35  mm. 

There  is,  of  course,  no  particular  reason  why  these  ossicles  should  be  referred 
to  Astropecten ,  but,  tili  further  evidence  is  forthcoming,  this  name  will  serve  as 
well  as  another. 


This  completes  the  Systematic  Description  of  the  Triassic  Echinoderms  of 
Bakony.  The  results  obtained  are  analysed  in  the  following  Tables. 


Ti-iassic  Crinoidea  of  Bakony. 
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MUSCHELKALK 

CASSIAN 

RAIBLIAN 

CRINOIDEA 

Felsöörs 

Vaszoly,  Ägasmagas 

i 

Tamashegy 

Alsödörgicse,  Hangyas-Erdö 

Cserhät,  Leitnerhof 

Veszprem,  Section  VI 

Veszprem,  Csösz-Domb 

Veszprem,  Takarekpenztär 

Veszprem,  Section  XI 

Giricses-domb 

Jeruzsälemhegy 

Veszprem  Jutas  Ry.,  Cutting  I 

Veszprem-Jutas,  Quarry  near  Cutting  I 

Veszprem-Jutas  Ry.,  Cutting  IV 

Veszprem,  Länczi 

Veszprem,  Kökepalja,  Section  VII 

Total  Number  of  Specimens 

Encrinus  cassianus 

— 

— 

_ 

— 

12 

— 

_ 

— 

_ 

2 

_ 

_ 

— 

— 

— 

— 

14 

Encrinus  granulosus  . 

1 

1 

Encrinus  cancellistriatus  . 

— 

— 

— 

— 

52 

9 

— 

— 

— 

6 

— 

— 

— 

— 

— 

— 

60 

Encrinus  sp . 

— 

1 

1 

Encrinus  sp . 

2 

— 

- 

2 

Entrochus  silesiacus  . 

1 

1 

Entrochus  sp . 

— 

— 

- 

— 

3 

— 

- 

— 

- 

— 

— 

— 

— 

— 

— 

3 

Trochita  sp . 

1 

- 

1 

Entrochus  sp . 

— 

— 

— 

— 

3 

l 

4 

Trochita  sp . 

1 

- 

1 

Dadocrinus  ?,  sp. 

1 

1 

Entrochus  quinqueradiatus 

8 

8 

Holocrinus  sp . 

Entrochus  cf.  Pcntacrinus 

— 

— 

1 

— 

— 

1 

venustus . 

10 

10 

Isocrinus  tyrolensis  major 

12 

10 

16 

— 

— 

— 

38 

„  „  var.  a 

2 

2 

2 

— 

— 

— 

6 

„  „  var.  ß 

1 

-- 

1 

„  „  var.  y 

8 

8 

„  candelabrum 

- 

— 

— 

— 

16 

i 

— 

- 

— 

4 

i? 

— 

— 

— 

— 

— 

22 

„  scipio .... 

— 

— 

— 

— 

473 

l 

— 

— 

— 

22 

— 

— 

— 

— 

— 

— 

496 

„  seeptrum 

— 

— 

— 

— 

— 

7863 

4 

— 

— 

1 

— 

— 

— 

— 

— 

— 

7868 

„  Hercuniae  . 

- 

— 

— 

- 

3? 

— 

— 

— 

— 

— 

47 

10 

400 

— 

1 

1 

462 

»  sp . 

i 

- 

1 

„  „  patina  . 

1 

1 

„  „  brachial . 

1 

1 

Number  of  Species  and 
Varieties,  about  23 

1 

i 

3 

1 

586 

7868 

4 

35 

62 

23 

418 

8 

1 

1 

9012 
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ECHINOIDEA 

TESTS 

CASSIAN 

RAIBLIAN 

Total  Number  of  Specimens  j 

Cserhät,  Leitnerhof 

Veszprem,  Section  VI 

Veszprem,  Csosz-Domb 

Veszprem,  Takarekpenztär 

Veszprem,  Section  XI 

Giricses-domb 

Jeruzsälemhegy 

Veszprem-Jutas  Ry.,  Cutting  I 

Veszprem-Jutas,  Quarry  near  Cutting  I 

Veszprem-Jutas  Ry.,  Cutting  IV 

Veszprem,  Länczi 

1 

Veszprem,  Kökepalja,  Section  VII 

Tiarechinus  ?  sp . . 

1 

— 

i 

Triadocidaris  persimilis . 

23 

1 

— 

— 

— 

3 

— 

— 

— 

— 

— 

-- 

27 

Triadocidaris  sp.  sc . 

— 

1 

1 

Triadocidaris  praeternobilis . 

— 

— 

— 

— 

— 

— 

1 

1 

— 

- 

— 

— 

2 

Triadocidaris  ?,  cf.  praeternobilis  .... 

— 

— 

— 

— 

— 

— 

3 

- 

— 

— 

- 

— 

3 

Triadocidaris  cf.  subnobilis  ? . 

- 

1 

1 

Triadocidaris  immunita . 

— 

— 

— 

— 

— 

- 

5 

— 

-- 

1 

— 

— 

6 

Miocidaris  ?,  sp.  « . 

2 

2 

Miocidaris  sp.  ß . 

1 

1 

Miocidaris  verrucosus . 

— 

— 

— 

— 

— 

— 

1 

1 

— 

— 

— 

— 

2 

Miocidaris  planus . 

- 

— 

— 

— 

— 

— 

2 

— 

— 

— 

— 

— 

2 

Miocidaris  sp.  '[ . 

1 

1 

Miocidaris  ?,  sp.  8 . 

1 

1 

Anaulocidaris  testudo . 

— 

— 

— 

— 

— 

— 

7 

3 

— 

— 

— 

— 

10 

Plegiocidaris  ?,  sp . 

1 

1 

Eodiadema  ?,  sp . 

1 

- 

1 

Mesodiadema  margaritatum . 

— 

— 

— 

— 

- 

1 

1 

— 

— 

- 

— 

2 

Mesodiadema  latum  . . 

?  1 

— 

- 

— 

— 

— 

9 

2 

10 

1 

— 

— 

23 

Diademopsis  incipiens . 

1 

1 

Diadematoid  ambulacrum  sc . 

- 

— 

— 

— 

1 

— 

- 

— 

— 

— 

— 

1 

Diadematoid  ambulacrum  ß . 

— 

1 

— 

— 

— 

- 

— 

— 

— 

- 

- 

— 

1 

Diadematoid  ambulacrum  •( . 

— 

r~ 

— 

— 

- 

/  1 

— 

— 

— 

— 

— 

1 

Jaws .  .... 

2 

— 

— 

— 

— 

2 

5 

5 

— 

- 

— 

— 

14 

33 

3 

_ 

_ 

1 

5 

35 

15 

10 

3 

_ 

— 

105 

Number  of  Species  and  Varieties,  about  20 
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CASSIAN 

RAIBLI AN 

ECHINOIDEA 

RADIOLES 

Cserhat,  Leitnerhof 

Veszprem,  Section  VI 

Veszprem,  Csösz-Domb 

Veszprem,  Takarekpenztär 

Veszprem,  Section  XI 

Giricses-domb 

Jeruzsälemhegy 

Veszprem-Jutas  Ry.,  Cutting  I 

Veszprem-Jutas,  Quarry  near  Cutting  I 

Veszprem-Jutas  Ry.,  Cutting  IV 

Veszprem,  Lanczi 

Veszprem,  Kökepalja,  Section  VII 

Veszprem,  Alsö-Erdö 

Total  Number  of  Specimens 

Anaulocidaris  tesludo . 

238 

219 

3 

13 

— 

— 

— 

473 

Cidaris  alata  typica . 

2 

- 

2 

Cidaris  alata  sübalata . 

3 

— 

— 

— 

2 

- 

— 

— 

— 

— 

— 

— 

— 

5 

Cidaris  alata  poculiformis . 

— 

- 

— 

- 

— 

— 

33 

9 

— 

— 

— 

— 

— 

42 

Cidaris  dorsata  typica . 

3 

2 

— 

1 

1 

7 

Cidaris  dorsata  marginata . 

— 

— 

- 

— 

— 

— 

33 

3 

— 

- 

— 

— 

— 

36 

Cidaris  scrobicülata . 

— 

1 

1 

Cidaris  fustis . 

— 

1 

— 

— 

— 

- 

4 

— 

— 

— 

— 

— 

— 

5 

Cidaris  decorata . 

3? 

1 

1 

5 

Cidaris  fasciculata . 

3? 

— 

— 

- 

— 

- 

— 

— 

1 

— 

— 

— 

4 

Cidaris  similis . 

2 

5 

— 

— 

— 

- 

— 

— 

— 

— 

- 

— 

— 

7 

Cidaris  Waechteri . 

3 

3 

— 

6 

Cidaris  Wissmanni . 

40 

2 

— 

— 

— 

4 

— 

— 

— 

— 

— 

— 

— 

46 

Cidaris  Wissmanni  rudis . 

155 

10 

— 

— 

2 

4 

— 

— 

— 

— 

— 

— 

— 

171 

Cidaris  Wissmanni  ovoid . 

— 

7 

7 

Cidaris  Hausmanni . 

1 

i 

Cidaris  cf.  dorsata  et  Hausmanni  .  . 

6 

i 

7 

Cidaris  parastadifera . 

— 

- 

— 

- 

— 

- 

43 

18 

129 

648 

— 

— 

— 

838 

Cidaris  decoratissima . 

— 

7 

1 

8 

Radiolus  raiblianus . 

- 

— 

— 

— 

— 

— 

25 

— 

— 

— 

- 

— 

— 

25 

Radiolus  penna . 

— 

2? 

— 

— 

— 

— 

5 

— 

— 

— 

— 

— 

7 

Cidaris  trigona . 

— 

2 

2 

Radiolus  lineola  major . 

— 

— 

— 

— 

— 

24 

16 

— 

— 

— 

— 

— 

40 

Radiolus  lineola  minor . 

44 

32 

1  14 

49 

1 

— 

— 

- 

140 

Cidaris  Meveri . 

— 

i 

1 

Number  of  Species  and  Varieties, 
about  25 

265 

37 

1 

4 

10 

445 

279 

181 

663 

1 

1886 
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SUMM AR Y 

MUSCHELKALK 

CASSIAN 

RAIBLIAN 

Total  Number  of  Specimens 

Felso'örs 

Väszoly,  Ägasmagas 

Tamäshegy 

Alsödörgicse,  Hangyas-Erdö 

Cserhät,  Leitnerhof 

Veszprem,  Section  VI 

Veszprem,  Csösz-Domb 

Veszprem,  Takarekpenztär 

Veszprem,  Section  XI 

Giricses-domb 

Jeruzsälemhegy 

Veszprem-Jutas  Ry.,  Cutting  I 

Veszprem-Jutas,  Quarry  near  Cutting  I 

Veszprem-Jutas  Ry.,  Cutting  IV 

Veszprem,  Länczi 

Veszprem,  Kökepalja,  Section  VII 

Veszprem,  Alsö-Erdö 

Crinoidea . 

1 

1 

3 

1 

586 

7868 

4 

— 

— 

35 

62 

23 

418 

8 

1 

1 

— 

9012 

F.chinoidea ,  tests  . 

— 

— 

- 

— 

33 

3 

— 

— 

1 

5 

35 

15 

10 

3 

- 

— 

— 

105 

Echinoidea,  radioles  . 

— 

— 

- 

— 

265 

37 

— 

1 

4 

10 

455 

279 

181 

663 

- 

— 

I 

1886 

Asteroidea  .... 

1 

1 

1 

1 

3 

1 

884 

7909 

4 

1 

5 

50 

542 

317 

609  674 

1 

1 

1 

Grand  Total .... 

6 

8853 

2145 

11,004 

The  total  11,004  does  not  inelude  a  large  number  of  quite  indeterminable 
specimens  and  fragments  front  several  of  the  Cassian  and  Raiblian  localities. 


SUMMARY  AND  CONCLUSIONS. 


1.  Stratigraphical  and  Faunistic. 

From  the  preceding  Table  (pp.  237 — 240)  the  following  facts  may  readily 
be  gathered :  the  number  of  different  forms  found ;  the  number  of  specimens  of 
each  form ;  the  localities  at  which  those  specimens  were  found ;  the  number  of 
each  species,  and  eventually  the  total  number  of  specimens,  from  each  locality. 

A  fevv  notes  may  render  the  names  of  the  localities  more  intelligible  to  the 
English  reader.  The  Muschelkalk  localities  are  all  in  Zala  megye  (Zala  county). 
Felsö  means  ‘upper’;  Also,  ‘lower’;  hegy  is  a  hill;  domb,  a  butte;  E  r  d  6,  a 
wood ;  Takarekpenztär,  the  Savings  Bank;  pados  meszkö,  bedded  lime¬ 
stone  ;  L  ä  n  c  z  i  is  the  name  of  an  estate. 

The  various  beds  at  each  locality,  denoted  in  the  text  by  such  signs  as  b  2, 
e4,  are  not  differentiated  in  the  table,  since  their  stratigraphical  value  has  not  proved 
to  be  great.  For  the  present  it  does  not  seem  possible  to  assign  the  rocks  more 
precisely  than  to  Muschelkalk  or  Conchylian,  Cassian,  and  Raiblian.  The  localities 
are  therefore  associated  according  to  those  ages.  The  Order  of  the  species,  on  the 
other  hand,  is  essentially  zoological  and  systematic,  for,  when  the  work  was  begun, 
the  Information  at  my  disposal  as  to  the  relative  horizons  of  the  fossiliferous  beds 
was  incomplete  and  uncertain,  so  that  no  attempt  was  made  to  deal  with  the  spe¬ 
cimens  in  stratigraphical  order  or  according  to  locality. 

By  the  time  the  Crinoid  remains  had  been  worked  through  it  was  recognised 
that,  apart  from  the  four  localities  whence  six  Muschelkalk  fossils  were  obtained, 
the  ten  other  localities  could  be  divided  into  two  sets,  each  yielding  a  common 
assemblage  of  species.  One  of  these,  which  we  may  call  the  Cserhät  group,  com- 
prised  Cserhät  (Leitnerhof),  Section  VI.  at  Veszprem,  Csösz-domb,  and  Giricses- 
domb.  The  other,  which  may  be  called  the  Jeruzsälemhegy  group,  comprised 
Jeruzsälemhegy,  Cutting  I  on  the  Veszprem-Jutas  Railway,  a  quarry  near  Cutting  I, 
Cutting  IV,  an  opening  on  the  Länczi  estate  at  Veszprem,  and  Section  VII  at 
Kökepalja.  Except  for  four  doubtful  specimens,  the  crinoid  fossils  found  in  the 
Cserhät  group  are  quite  distinct  from  those  in  the  Jeruzsälemhegy  group. 

In  attempting  to  decide  on  the  comparative  age  of  these  groups,  or  on  their 
age  relative  to  one  another,  the  Crinoid  evidence  at  first  appeared  unsatisfactory 
owing  to  the  paucity  of  specimens  belonging  to  known  species.  It  was,  however, 
noted  that  the  specimens  of  Encrinus,  as  well  as  the  doubtful  Entrochi,  were 
confined  to  the  Cserhät  group,  and,  on  general  evolutionary  grounds,  this  suggested 
that  the  Cserhät  group  was  the  older.  The  columnals  of  Encrinus  are  not  very 
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easy  to  distinguish,  but  the  reference  of  a  dozen  to  Encrinus  cassianus  and  of 
another  to  E.  granulosus  seemed  safe  enough  to  warrant  the  inference  that  the 
Cserhät  group  was  probably  of  Cassian  age.  The  only  species  that  could  be 
recognised  in  the  Jeruzsälemhegy  group  was  Isocrinus  tyrolcnsis,  but  this  occurred 
in  forms  rather  differt  t  from  the  normal  St.  Cassian  columnals,  and  it  seemed 
likely  that  they  represented  a  time-mutation  with  its  own  local  varieties.  This, 
however,  was  enough  to  show  that  the  Jeruzsälemhegy  group,  though  younger  than 
the  Cserhät  group,  was  not  very  much  younger ;  and  thus  one  came  to  the  provi- 
sional  conclusion  that  the  Cserhät  group  was  of  Cassian  age,  and  the  Jeruzsälem¬ 
hegy  group  of  Raiblian  age. 

A  general  survey  of  the  Echinoid  fossils,  made  before  their  ultimate  minute 
description  was  undertaken,  conflrmed  this  conclusion.  Among  the  fragments  of 
test,  for  instance,  those  of  more  pronouncedly  Diademoid  aspect  were  characteristic 
of  the  Jeruzsälemhegy  group.  The  radioles  of  the  Cserhät  group  included  many 
that  were  indistinguishable  from  common  Cassian  species,  whereas  the  radioles  of  the 
Jeruzsälemhegy  group  always  seemed  to  be  just  a  little  different  from  Cassian  forms. 

On  communicating  these  conclusions  to  Professor  de  Löczy,  I  was  delighted  to 
find  that  they  fully  agreed  with  the  results  derived  from  the  more  extended  palae- 
ontological  work  already  accomplished  on  other  groups,  and  confirmed  by  such 
stratigraphical  evidence  as  was  available.  This  was  subsequently  well  summarised 
by  Dr.  G.  von  Arthaber  in  «Lethea  Geognostica»  (ii  Theil,  I  Bd,  3  Lief.,  pp.  424 — 429; 
20  Dec.,  1905).  Such  value  as  my  conclusions  may  have  is  certainly  enhanced  by  the 
fact  that  they  were  come  to  without  any  prejudice  from  external  sources.  Conversely 
their  agreement  with  all  other  evidence  is  a  further  proof  (if  proof  be  needed)  of  the 
fundamental  correctness  of  those  principles  that  govern  modern  palaeontology. 

Having  furnished  my  quota  of  evidence,  I  leave  to  the  Editor  ot  the  series. 
Professor  L.  de  Löczy,  all  discussion  concerning  the  geological  relationships  of  the 
various  localities.  We  may,  however,  consider  more  closely  the  relations  of  the 
Cserhät  and  Jeruzsälemhegy  Eehinoderm  faunas  to  those  found  in  adjacent  regions, 
and  to  one  another. 

The  Crinoid  fauna  of  the  Cserhät  group  comprises  at  most  eight  recognisable 
species ;  three  of  these  belong  to  Encrinus,  and  three  to  Isocrinus ;  the  generic 
Position  of  the  others,  as  well  as  of  various  less  well-marked  columnals,  is  doubtful, 
but  it  is  probable  that  Dadocrinus  is  represented.  If,  for  reasons  previously  given, 
we  regard  this  fauna  as  of  Cassian  age,  the  most  remarkable  feature  is  the  small 
Proportion  of  species  common  to  St.  Cassian  and  Bakony :  only  Encrinus  cassianus , 
one  doubtful  fragment  of  E.  granulosus,  and  a  few  ossicles  allied  to  « Pentacrinus 
venustus».  Even  the  columnals  referred  to  E.  cassianus  are  far  from  normal,  being 
dwarfed  forms.  Moreover  these  very  species  are  just  those  that  are  least  charac¬ 
teristic  of  the  Cassian  horizon  ;  at  least,  both  E.  cassianus  and  E.  granulosus  have 
been  recorded  from  both  lower  and  higher  horizons.1  The  determinations,  however 


1  In  addition  to  references  already  given,  see  :  C.  F.  Parona,  1889,  p.  148,  E.  cassianus  colum¬ 
nals  in  Raiblian  of  Acquate,  Lombardy  ;  Wöhrmann  &  Koken  1892,  p.  170,  E.  cassianus  columnals  in 
Raiblian  dolomite  of  the  Schiern  plateau  ;  F.  Broili,  1904,  pp.  150,  151,  and  F.  Blaschke,  1905, 
p.  166,  E.  granulosus  and  E.  cassianus  from  Pachycardientuffe ;  A.  Martelli,  1905,  pp.  330,  331, 
E.  granulosus  and  E.  cassianus  in  Wengen  Beds  of  Montenegro  ;  P.  Principi,  1908,  p.  201,  E.  granu¬ 
losus  columnals  from  Rhaetic  [!]  of  Mte.  Malbe  near  Perugia 
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have  proved  to  be  inexact  in  some  cases,  and  may  be  so  in  all.  The  characteristic 
Encrinus  of  Cserhät,  E  cancellistriatus,  is  a  new  species,  unknown  out  of  Bakony. 
Can  it  possibly  be  the  same  as  certain  columnals  from  the  “Mergellage  aus  dem 
Scharizkehlthale  bei  Berchtesgaden”,  probably  of  Cassian  age,  which  Gümbel  (1861, 
p.  220)  called  “ Encrinus  radiatus  v.  Schaur.,  var.  verrucosus" ,  and  said  they  were 
“dadurch  ausgezeichnet,  dass  die  Oberfläche  fein  gekörnelt  ist”  ?  I  make  the  Sugges¬ 
tion  on  the  supposition  that  by  “Oberfläche”  Gümbel  meant  the  joint-face,  and 
that  his  specimens  belonged  to  Encrinus,  though  not  to  E.  radiatus  Schaur., 
which,  as  stated  on  p  16,  is  a  Balanocrinus. 

Comparison  of  the  Pentacrinidae  shows  even  more  remarkable  dissimilarity 
between  the  Cassian  and  Cserhät  faunas.  Of  three  species  of  Isocrinus  and  two 
of  Balanocrinus  found  at  St.  Cassian,  not  one  occurs  in  the  Cserhät  group,  while 
the  three  species  of  Isocrinus  characteristic  of  that  group,  I.  candelabrum,  I.  scipio, 
and  the  abundant  I  sceptnnn,  are  unknown  elsewhere.  Isocrinus  propinquus  has 
been  recorded  from  so  many  localities,  that  its  absence  from  Bakony  may  seem 
surprising ;  but  the  records,  where  I  have  been  able  to  check  them,  have  proved 
incorrect  (see  pp.  31,  54).  The  really  interesting  point  is  that,  although  descendants 
of  Isocrinus  tyrolensis  and  I.  propinquus  (the  latter  in  the  form  of  I.  Hercuniae) 
are  found  in  the  Jeruzsälemhegy  group,  still  neither  of  these  species  is  represented 
(unless  by  one  or  two  very  doubtful  fragments)  in  the  Cserhät  group. 

The  inference  I  have  drawn  is  that  the  Cassian  Pentacrinids  did  not  find  their 
way  into  Bakony  tili  Raiblian  times,  and  thus  arose  this  excellent  example  of  homo- 
taxis,  the  Cassian  species  of  St.  Cassian  being  more  like  the  Raiblian  species  of 
Bakony  than  like  their  actual  contemporaries. 

Besides  Isocrinus  Hercuniae,  I.  tyrolensis  major  with  its  varieties,  and  a 
single  doubtful  columnal  of  I.  candelabrum,  the  Jeruzsälemhegy  group  contains  no 
other  Crinoids.  The  Encrinidae,  which  so  short  a  time  before  were  numerous  in 
species,  and  so  rieh  in  individuals  as  to  build  up  masses  of  rock  from  their  remains, 
are  now  not  represented  by  a  single  columnal. 

From  the  Pachycardientuffe  of  the  Seiser  Alp,  Broili  (1904)  has  recorded 
E.  cassianus,  E.  granulöses,  and  E.  varians.  From  the  Cardita  Oolith  of  the  N. 
Tyrol  and  Bavarian  Alps,  Wöhrmann  (1889)  has  recorded  Traumatocrinus  caudex 
and  a  species  already  discussed  under  Encrinus  granulöses.  These  are  the  stragg- 
lers  of  the  great  host  of  Triassic  Encrinidae,  the  last  of  their  race.  In  the  Jeruzsälem¬ 
hegy  group  not  one  of  them  is  found.  The  conditions  that  permitted  the  migration 
of  Pentacrinids  from  the  Tyrol  into  Bakony  were,  apparently,  not  so  favourable  to 
Encrinids.  The  various  species  of  Encrinus  were,  so  far  as  we  know,  firmly  rooted 
to  the  sea-floor  by  a  spreading  base;  the  Pentacrinidae,  on  the  other  hand,  attach 
themselves  by  their  cirri,  and,  either  loosing  their  hold  or  breaking  across  the  stem 
at  a  syzygy,  may  move  during  adult  life  to  another  spot.  They  have  further 
advantages  over  the  Encrinidae  in  the  greater  development  of  their  subvective 
System  by  the  repeated  branching  of  the  arms,  and  in  their  capacity  for  reaching  higher 
and  therefore  richer  sources  of  food  through  their  longer  and  more  highly  developed 
stems.  We  cannot  follow  all  the  variations  of  current  and  food-supply  in  these 
Triassic  seas ;  but  we  have  reason  to  believe  that  the  food-supply  was  in  places 
or  at  times  diminished,  for  we  see  the  result  of  it  in  stunted  faunas.  When  such 
unfavourable  conditions  supervened,  it  is  easy  to  understand  why  the  Pentacrinidae 
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survived  though  the  Encrinidae  perished.  No  obscure  or  metaphysical  reasons  are 
required ;  but  it  is  of  interest  to  note  that  vvith  the  passing  of  the  Encrinidae  jve  bid 
farewell  to  what  may  be  regarded  as  the  last  representatives  of  the  Palaeozoic 
types  of  Crinoid,  the  direct  descendants  of  Carboniferous  genera. 

Turning  to  the  fragments  of  Echinoid  Test,  we  find  in  the  Cserhät  group  only 
one  determinable  species,  but  of  that  there  are  27  specimens.  This  is  regarded  as 
a  new  species,  Triadocidavis  persimilis ;  but  its  close  relationship  to  the  St.  Cassian 
T.  subsimilis  is  pointed  out  on  p.  75.  The  reniaining  fragments  of  test  are  both 
few  and  obscure;  but  appear  to  represent  about  six  other  species.  The  total  num- 
ber  of  test-fragments  (including  jaws)  from  the  Cserhat  group  is  42. 

The  Jeruzsälemhegy  group  has  yielded  63  test-fragments  ;  and  these  represent 
at  least  eight  clearly  distinct  and  recognisable  species.  Probably  there  are  remains 
of  10  or  11  species,  as  opposed  to  the  7  from  Cserhat.  Of  these  species  three, 
with  a  doubtful  fourth,  are  referred  to  Triadocidavis;  two,  and  a  doubtful  third, 
to  Miocidaris ;  one  to  Anaulocidaris ;  two  to  Mesodiadema;  and  one  to  Diadcm- 
opsis.  The  species  of  Triadocidavis  and  Miocidaris  suggest  a  connection  with  the 
St.  Cassian  fauna,  but  none  of  thern  agrees  with  described  Cassian  species ;  on  the 
contrary  they  indicate  a  higher  horizon.  Triadocidavis  practcrnobilis  and  T.  immu- 
nita  approach  the  Diademoid  type  of  Ornament ;  the  species  of  Miocidaris,  in  their 
wide  interambulacrals  with  contiguous  or  confluent  scrobicules,  seem  to  have 
passed  beyond  the  evolutionary  stage  of  the  Cassian  species.  It  is,  however, 
the  presence  of  Mesodiadema  and  a  probable,  though  primitive,  Diademopsis  that 
definitely  marks  the  horizon  as  supra-Cassian ;  and  the  actual  reference  of  it  to 
Raiblian  is  confirmed  by  the  unexpected  identification  of  our  Mesodiadema  latum 
(p.  118)  with  the  interambulacrals  provisionally  referred  by  Wöhrmann  to  his  Cidaris 
Schwageri  (p.  229) 

The  distinction  that  study  of  the  crinoids  and  of  the  echinoid  tests  enables 
one  to  draw  between  the  Cserhat  and  Jeruzsälemhegy  groups  is  fully  confirmed  by 
the  Echinoid  Radioles.  The  evidence  is  strong  enough,  but  there  are  reasons  for 
doubting  whether  it  is  quite  so  strong  as  inspection  of  the  Table  would  lead  one 
to  suppose.  According  to  that  Table,  the  radioles  fall  into  about  a  score  of 

species,  of  which  only  four  are  new.  Of  these  species,  7  are  confined  to  the  Cser- 
hät  group,  and  4  to  the  Jeruzsälemhegy  group.  In  three  of  the  others  there  is  a 
special  form  characteristic  of  the  Jeruzsälemhegy  group.  The  remainder  are  few 
in  specimens  and  several  of  these  are  doubtful.  This  evidence  then  is  conclusive 
as  to  the  distinetness  of  the  faunas ;  it  appears  to  be  no  less  conclusive  as  to  their 
age.  Seeing  that  nearly  all  the  Cserhät  radioles  are  assigned  to  well-known 

Cassian  species,  while  in  the  Jeruzsälemhegy  group  are  such  species  as 

Anaulocidaris  testudo  and  Cidaris  parastadifera,  less  familiär  but  still  known 

from  Raiblian  localities  elsewhere,  the  conclusion  seems  so  inevitable  that  all 
the  previous  laboured  argument  looks  unnecessary  if  not  absurd.  But  I  think 
any  one  with  a  wide  knowledge  of  Echinoids  would  have  criticised  me  had  I  based 
an  argument  as  to  age  on  radioles  alone.  Although  the  Cserhät  radioles  are  referred 
to  Cassian  species,  it  must  be  remembered  that  the  same  is  not  the  case  with  the 
Cserhät  fragments  of  tests.  It  is  therefore  quite  possible  that  the  radioles  do  not 
really  belong  to  the  same  species  as  do  their  isomorphs  at  St.  Cassian :  the  tests 
may  be  different,  and  yet  the  radioles  indistinguishable.  Although  by  the  necessities 
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of  the  case,  we  have  as  a  rule  to  speak  of  radioles  and  test-fragments  by  different 
names,  still  we  have  no  right  to  assume  that  those  found  in  the  same  rock  repre- 
sent  different  species;  therefore  we  ought  not  to  base  on  the  radioles  any  con- 
clusions  more  weighty  than  those  supported  by  the  test-fragments. 

If  ever  the  general  principles  just  laid  down  may  be  set  aside,  it  is  either 
when  a  sufficiently  large  number  of  radioles  enables  one  to  study  the  whole  ränge 
of  Variation  (as  in  the  case  of  Anaulocidaris  testudo),  or  when  the  material  is  well 
enough  preserved  to  permit  detailed  examination  and  comparison  of  the  micro- 
structure.  The  two  methods  ought,  no  doubt,  to  go  hand  in  hand,  but  this  is 
rarely  possible  with  the  Bakony  material.  Readers  of  the  descriptions  will,  how- 
ever,  have  observed  that  every  pains  has  been  taken  to  apply  these  modern  methods 
in  arriving  at  the  determinations.  Fortunately  also  I  have  been  able  to  study  some 
of  the  rare  specimens  already  described  from  other  Raiblian  localities,  and  to  show 
a  correspondence  even  closer  than  might  have  been  inferred  from  the  previously 
published  names. 

It  cannot  too  often  be  repeated  that  arguments  based  only  on  previous  lists  and 
records  are  rarely  satisfactory.  With  the  more  minute  subdivision  of  the  strata,  more 
precise  description  and  determination  of  the  fossils  are  required,  and  identifications 
that  passed  well  enough  at  an  earlier  stage  of  the  Science  have  constantly  to  be 
subjected  to  fresh  scrutiny.  It  is  for  this  reason  that  it  has  been  necessary  to 
include  in  the  present  memoir  so  much  discussion  of  species  not  found  in  Bakony 
at  all,  and  for  the  matter  of  that  not  found  in  a  good  many  other  places  where 
they  have  been  said  to  exist.  Isocrinus  propinquus  and  Anaulocidaris  Buchi  are 
notable  instances.  On  the  other  hand  I  have  refrained  from  the  discussion  of  some 
records  (e.  g.  Pichler,  1857,  1866),  when  I  have  not  examined  the  specimens  on  which 
they  were  based.  This  explains  the  patent  omission  of  reference  to  isolated  radioles 
of  Cidaris  alata,  C.  Roemeri,  and  C.  cf.  dorsata,  recorded  from  the  Raiblian  of  the 
Schiern  plateau  by  Wöhrmann  &  Koken  (1892,  p.  171).  The  first  and  last  of  these 
may,  for  all  one  can  teil,  belong  to  the  Raiblian  mutations  poculiformis  and  mar- 
ginata,  while  the  supposed  C.  Roemeri  might  prove  to  be  C.  parastadifera. 

The  names  of  species  from  the  Trias  of  Kotei  in  Bulgaria,  published  in  a 
preliminary  note  by  Mr.  P.  Bakalow  (1905)  sound  interesting;  but  of  course  one 
can  say  nothing  tili  the  descriptions  are  published.  His  nomen  nudum,  Cidaris 
poculiformis,  calls  to  mind  the  circumapical  radioles  of  our  Cidaris  alata  poculi¬ 
formis  and  C.  dorsata  marginata,  and  suggests  that  the  age  of  the  deposit  may 
be  Raiblian.  His  citation  of  Entrochus  insignis  Toula  shows  that  these  peculiar 
columnals,  so  reminiscent  of  the  Cretaceous  Pentacrinid  Austinocrinus  are  really 
Triassic,  and  not  of  that  Cenomanian  age  to  which  they  were  assigned  by  Toula 
(1890,  p.  347,  Taf.  vi,  ff.  3 — 6).  Specimens  from  the  type-locality,  kindly  sent  me 
by  Mr.  Bakalow  (Brit.  Mus.  E  14076),  suggest  that  the  species  is  a  passage-form 
between  Encrinus  and  either  Isocrinus  or  Millericrinus.  There  is  nothing  like  it 
from  Bakony.  Of  previously  described  Triassic  forms  that  which  most  nearly 
approaches  it  is  the  much  smaller  Encrinus  radiatus  Schaur.  The  other  columnals 
figured  by  Toula  (1890,  Taf.  vi,  ff.  7 — 10)  probably  comprise  the  forms  that  Bakalow 
cites  as  Encrinus  granulosus,  Pentacrinus  Fuchsii,  and  P.  laevigatus. 

A  special  case  is  presented  by  the  fauna  of  the  Pachycardientuffe  of  the 
Seiser  Alp.  Its  Echinoderm  components  were  all  referred  by  Dr.  Broili  to  Cassian 
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species;  but  more  minute  comparison  seems  to  show  that  these  identifications, 
though  not  absolutely  vvrong,  require  some  qualification.  The  general  difference  of 
facies,  which  was  not  unnoticed  by  Dr.  Broili,  seems  to  be  due  less  to  local  con- 
ditions  (whether  of  environment  or  preservation)  than  to  a  slight  mutation  in  the 
direction  of  Raiblian  species.  I  use  the  word  ‘mutation’,  in  its  original  palaeonto- 
logical  sense,  to  describe  this  change,  because  I  regard  it  as  correlated  with  a 
lapse  of  time.  That  is  to  say,  I  am  led  to  regard  the  Pachycardientuffe  as  between 
the  true  Cassian  and  the  undoubted  Raiblian.  Since  I  came  to  this  conclusion 
Professor  Koken  has  discussed  the  age  of  the  Pachycardientuffe  very  fully  and 
places  them  in  the  Raiblian  (N.  Jahrb.  Mineral,  1906,  II,  pp  12 — 19).  So  long  as 
this  is  understood  to  mean  Lower  Raiblian,  no  objection  need  be  raised  on  the 
score  of  the  Echinoderms. 

The  following  are  the  more  important  references  to  the  Echinoderms  of  the 
Pachycardientuffe  in  the  present  memoir.  The  so-called  Pentacrinus  propinquus, 
p.  54;  Anaulocidaris  Buchi,  mut.  nov  granulata,  p.  168;  Cidaris  scrobiculata,  a 
slight  mutation,  p  183;  C.  decorata,  p.  186;  C.  similis  ?,  pp.  190,  192;  C.  Haus- 
nianni  mut.  nov.  tofacea,  p.  205  ;  C.  trigona,  p.  223. 

In  the  paper  just  referred  to,  Professor  Koken  speaks  of  certain  « Cidaris - 
Stacheln  und  Encrinus-GYieder»  as  «ganz  indifferente»  (p.  17).  This  is  a  reproach 
that  should  be  removed  by  more  careful  collecting  in  the  field  and  more  minute 
study  in  the  museum. 

2.  M  o  r  p  h  o  1  o  g  i  c  a  1. 

Whether  for  morphological  or  for  systematic  description,  one  of  the  first 
necessities  is  a  precise  and  adequate  Termin  ology.  Two  causes  have  led  me 
to  discuss  the  terminology  of  various  well-known  structures  at  greater  length  than 
might  have  been  anticipated  in  a  work  of  this  nature.  First,  the  existing  want  of 
harmony  between  different  writers,  as  regards  both  multiplicity  of  terms  and  differing 
applications  of  the  same  term.  Secondly,  the  more  detailed  and  minute  description, 
necessitated  by  the  fragmentary  nature  of  the  materials,  involved  an  extension  of 
the  existing  terminology  in  the  interests  of  both  precision  and  brevity. 

The  structures  for  which  a  revised  terminology  has  therefore  been  proposed 
are:  1.  the  Pentacrinine  Stern  (pp.  24 — 30);  2.  the  Test  of  the  Regular  Echi- 
noids,  particularly  as  regards  its  Ornament  (pp.  59 — 65) ;  3.  the  Jaw-apparatus  of 
the  Regular  Echinoids  (pp.  129 — 130);  4.  the  primary  Radioles  (pp.  135 — 136). 

Turning  now  to  questions  of  Anatomy,  it  will  be  recognised  that  no  startling 
discoveries  can  be  expected  in  material  of  this  nature.  There  are,  however,  a  few 
points  of  general  interest. 

Among  the  Crinoids,  the  most  striking  discovery  to  my  mind  is  that  of  the 
axial  nerves  in  the  stem  of  Isocrinus  candelabrum  (p.  41).  Now  that  they  have 
once  been  noticed,  it  is  probable  that  traces  of  these  delicate  structures  will  be 
found  in  other  fossil  crinoids,  and  that  they  will  help  us  to  unravel  the  relationships 
between  Monocyclic  and  Dicyclic  crinoids. 

In  the  Pentacrininae  with  their  highly  specialised  stem,  the  occurence  of  truly 
hexagonal  coiumnais  is  so  rare,  that  the  discovery  of  a  hexagonal  fragment  in 
Isocrinus  Hercuniae  is  worthy  of  note  (p.  49,  PI.  IV,  figs.  106,  107). 
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The  stem  of  the  same  species  presents  syzygies  of  an  interesting  character, 
in  the  development  of  a  special  System  of  fine  crenellae,  which  overlie  or  supersede 
the  normal  crenellae  of  the  joint-face  (p.  52).  As  a  rule  the  syzygial  modification 
consists  merely  in  a  flattening  out  and  disappearance  of  the  normal  crenellae ;  but 
here  is  an  entirely  fresh  structure  arising.  These  fine  crenellae  may  be  compared 
with  the  radiating  striae  that  characterise  the  brachial  syzygies  of  so  many  of  the 
later  crinoids.  Since  there  can  be  no  doubt  as  to  the  morphological  individuality 
and  independence  of  the  two  components  of  a  columnal  syzygy,  this  may  be  regarded 
as  an  additional  argument  for  the  independence  of  the  two  elements  in  a  brachial 
syzygy.  I  could  never  see  why  the  brachial  syzygy  should  be  regarded  as  having 
arisen  in  a  different  way  from  the  syzygy  in  the  stem,  since  the  two  kinds  have 
a  similar  structure  and  a  similar  function.  But  this  is  not  the  place  for  detailed 
discussion  of  that  controverted  question. 

The  patina  or  dorsal  cup  of  an  Isocrinus  (probably  I.  scipio),  described  on 
p  56,  owes  its  chief  interest  to  the  fact  that  it  is  the  only  one  known  from  the 
Trias.  Though  already  crypto-dicyclic,  it  presents  features  reminiscent  of  the  earlier 
Pentacrinidae  and  their  probable  ancestors  in  the  Carboniferous  rocks. 

The  brachial,  probably  of  an  Isocrinus,  found  in  the  same  Cserhät  beds,  is 
also  primitive  in  various  features  (p.  58). 

Towards  the  anatomy  of  the  Echinoids,  the  chief  contribution  is  the  more 
exact  description  of  the  flexible  union  along  the  junction  of  the  ambulacrum  with 
the  interambulacrum,  first  described  by  Doederlein.  This  is  here  described  in  species 
of  both  Triadocidaris  and  Miocidaris  (pp.  69,  73,  81,  85),  and  is  also  shown  to 
occur  in  early  Diademoids.  The  main  correction  is  the  proof  that  the  denticles  of 
the  interambulacrals  slide  in  the  grooves  between  the  ambulacrals,  and  not  in  the 
grooves  on  the  ambulacrals.  Thus  the  denticles  on  the  inner  bevelled  face  of  the 
interambulacrals  correspond  to  the  projections  on  the  vertical  edges  of  the  same 
plates  in  later  Cidarids,  and  there  is  no  break  in  the  evolution.  The  gradual  nature 
of  the  evolution  is  further  proved  by  the  Observation  that  the  angle  of  the  bevel 
becomes  steeper  as  the  oral  end  of  the  suture  is  approached ;  in  fact  the  suture 
is  nearly  if  not  quite  vertical  at  the  level  of  the  perignathic  girdle.  This  latter  struc¬ 
ture  is  here  seen  in  its  early  development,  and  it  is  a  fairly  obvious  inference  that 
the  mechanical  advantage  conferred  by  greater  rigidity  in  this  region  led  to  the 
perpetuation  of  those  forms  in  which  the  suture  was  here  more  vertical ;  and  that 
the  change  in  the  nature  of  the  suture  gradually  extended  from  here  to  the  adapical 
regions  of  the  test. 

The  flexibility  so  obvious  in  the  adradial  suture  is  regarded  as  a  relic  of  the 
Streptosomatous  condition  characteristic  of  the  whole  test  in  so  many  Palaeozoic 
Echinoids.  Other  relics  of  the  same  condition  are  found  in  the  sutures  between 
the  interambulacrals  themselves,  both  in  Miocidaris  (p.  86)  and  in  Mcsodiadema 

(p.  122). 

Our  knowledge  of  particular  genera  is  advanced  most  in  the  case  of  Anaulo- 
cidaris,  which  the  abundant  Bakony  material  has  enabled  me  to  reconstruct  in  great 
part,  and  to  resuscitate  as  an  independent  genus  of  Cidaridae.  Not  only  have  we 
here  a  complete  series  of  radioles  (p.  138),  but  it  is  believed  that  the  new  species, 
A.  testudo,  is  also  represented  by  several  interambulacral  plates  (p.  94). 

The  useful  work  of  Hesse  (1900)  on  the  micro-structure  of  Echinoid  radioles 
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shovved  that  much  might  be  learned  by  applying  this  method  of  research.  The 
Bakony  material  is  not  always  well  adapted  for  the  preparation  of  thin  sections, 
but  those  sections  that  have  been  successful  have  proved  most  instructive.  Not 
only  have  they  afforded  novel  criteria  for  the  determination  of  species,  of  special 
value  in  those  cases  where  the  outer  forms  are  merged  in  apparently  inextricable 
confusion,  but  they  have  manifested  many  curious  structures.  Hesse  had  already 
shown  that  the  radioles  from  the  Cassian  beds  were  rather  aberrant  from  the  normal 
Cidarid  type,  and  this  is  fully  confirmed  by  the  more  elaborate  studies  here  published. 
Some  of  the  radioles  of  course  do  not  really  belong  to  the  Cidaridae ;  but  even  in 
those  cases  where  the  name  «Cidaris»  seems  less  inappropriate,  such  as  C.  Hans- 
manni,  C.  parastadifera,  and  C.  trigona,  the  structures  revealed  are  highly  specia- 
lised  and  peculiar.  For  adequate  discussion  of  them  the  reader  must  be  referred  to 
the  individual  descriptions  and  plates  (pp.  150,  173,  186,  189,  193,  197,  200,  203, 
211,  214,  218,  222,  231,  233  ;  pls.  XIV — XVIII).  The  nature  of  the  material  rendered 
the  preparation  of  microphotographs  out  of  the  question  in  many  cases,  so  that  all 
these  complicated  structures  have  been  reproduced  as  pencil  drawings.  This  of 
course  is  a  lengthy  process,  but  the  utmost  pains  have  been  taken  by  Mr.  G.  T. 
G William,  and  I  have  myself  repeatedly  checked  his  drawings  with  all  possible  care. 

We  may  now  enquire  what  light  the  facts  contained  in  this  memoir  shed  on 
the  Evolution  of  the  groups  concerned.  Fossil  invertebrates  of  Triassic  age 
have  always  this  peculiar  interest,  that  they  come  between  the  Palaeozoic  and 
Mesozoic  forms  of  life,  which  have  in  so  many  groups  of  animals  seemed  to  be 
constructed  upon  distinct  plans.  The  former  generation  of  palaeontologists,  to  whom 
the  intervening  Triassic  fossils  were  not  so  well  known,  were  so  struck  by  the 
differences  that  they  were  accustomed  to  place  the  Palaeozoic  and  the  later  genera 
in  distinct  Orders ;  thus,  among  Echinoderma  were  established  the  Palaeocrinoidea 
and  Neocrinoidea,  and  the  Palechinoidea  and  Euechinoidea.  So  soon  as  the  con- 
ception  of  one  continuous  process  of  evolution  became  part  of  the  everyday  thought 
of  working  palaeontologists,  the  fundamental  error  that  underlay  these  conceptions 
was  perceived.  In  the  first  paper  that  I  wrote  on  Crinoidea  (Feb.  1889,  Quart. 
J.  Geol.  Soc.  XLV,  p.  617)  I  took  the  opportunity  of  criticising  the  Classification 
then  current,  and  had  the  pleasure  of  seeing  it  abandoned  shortly  afterwards  by 
those  who  had  themselves  done  so  much  to  found  and  elaborate  it  —  Messrs. 
Wachsmuth  &  Springer  and  P.  Herbert  Carpenter.  The  division  into  Palechinoidea 
and  Euechinoidea  has  had  a  longer  life,  for  it  was  still  used  by  K.  von  Zittel  in 
the  second  edition  of  his  «Grundzüge  der  Paläontologie»  (1903,  pp.  203,  206); 
but  it  had  already  been  definitely  discarded  by  my  colleague  Dr.  J.  W.  Gregory  in 
the  chapters  that  he  wrote  for  my  volume  on  «The  Echinoderma»  in  Lankester’s 
«Treatise  on  Zoology»  (1900).  In  breaking  down  these  divisions,  the  Triassic  Echi¬ 
noderms  have  played  an  important  part,  but,  since  these  broader  questions  may 
be  safely  regarded  as  already  settled,  the  bearing  that  this  memoir  has  on  them 
needs  only  slight  mention. 

The  Encrinidae  are  in  themselves  a  natural  bridge ;  for  the  Family,  at  least 
as  1  have  defined  it  (op.  cit.  1900,  p.  181),  includes  the  Carboniferous  genera 
Stemmatocrinus  and  Erisocrinus,  and  the  Triassic  Encrinus.  Details  of  Classification 
may  be  open  to  criticism,  but  there  can  hardly  be  any  hesitation  in  placing  Encrinus 
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among  those  Dendrocrinoidea  that  have  pinnulate  arms,  usually  bifurcating  into  two 
definite  rami.  In  Encrinus  itself  the  arms  are  so  specialised  in  this  particular 
direction  that  the  genus  cannot  serve  as  starting-point  for  the  later  genera  of  Den¬ 
drocrinoidea  with  their  more  extended  and  usually  more  branched  arms.  In  these 
later  genera  moreover  the  patina  is  reduced  in  size,  vvhile  the  thecal  cavity  is 
enlarged,  or  at  least  maintained,  by  the  upward  extension  of  the  flexible  tegmen 
in  such  a  way  as  to  incorporate  the  proximal  brachials  in  the  cup.  Such  genera 
therefore  fall  into  the  Grade  Articulata.  The  earlier  forms  of  this  plan  of  structure 
are  represented  in  the  Trias  by  Dadocrinus  and  Holocrinus,  and  there  is  some 
evidence  from  columnals  that  both  these  genera  occurred  in  Bakony.  Their  frag- 
mentary  remains  unfortunately  throvv  no  light  on  the  origin  of  those  two  genera, 
and  I  can  only  repeat  my  Suggestion  (1900)  that  they  were  descended  from  Car- 
boniferous  Dendrocrinoidea  in  an  earlier  stage  of  arm-specialisation  than  that  reached 
by  Encrinus. 

The  columnals  found  in  Bakony  do,  however,  comprise  some  forms  of  interest 
to  the  Student  of  evolution.  The  tendency  of  Encrinus  columnals  to  assume  a 
quinquelobate  pattem  is  well  known,  and  such  specimens  are  noted  on  pages  1 1 , 
12,  15,  and  16.  This  pattern,  however,  rarely  is  so  far  developed  as  to  suggest 
that  the  ligament-fibres  of  the  stem  were  grouped  in  five  as  they  are  in  the  Pen- 
tacrininae.  Entrochus  insignis  is  more  advanced  in  this  direction,  but  may  not  have 
belonged  to  a  true  Encrinus. 

The  small  columnals  from  the  Cassian  beds  of  Cserhät,  introduced  as  Entrochus 
qumqueradiatus  (p.  19),  have  a  distinct  pentamerous  symmetry,  but  it  is  doubtful 
whether  any  of  the  markings  can  be  described  as  petaloid  areas.  In  Holocrinus 
(p.  21),  though  of  earlier  date,  portions  of  the  stem  had  certainly  attained  this 
stage,  and  the  crenellae  were  grouped  round  the  five  narrow  areas. 

The  columnals  provisionally  described  as  « Pentacrinus  venustus»  elucidate  the 
origin  of  the  Pentacrinine  stem  from  the  Entrochus  plan.  One  factor  in  the  evo¬ 
lution  appears  to  have  been  the  development  of  stem-cirri.  In  the  earlier  crinoids 
cirri  are  generally  confined  to  the  root  end  of  the  stem,  where  they  are  somewhat 
irregulär.  In  some  stems  of  Carboniferous  age,  cirri  occur  at  higher  levels ;  but 
they  are  not  in  verticils,  are  unaccompanied  by  any  obvious  modification  of  the 
columnar  joint-faces,  and  have  no  definite  Orientation.  In  these  forms  the  stem- 
lumen  is  relatively  wide,  and  the  nerves  that  pass  from  it  to  the  cirri  are  therefore 
not  restricted  in  direction.  As  the  stem  and  its  lumen  become  narrower,  the  axial 
nerves  of  the  stem  have  less  freedom  of  movement,  and  the  branches  arising  from 
them  tend  to  be  strictly  radial  or  interradial  in  position  according  to  the  radial  or 
interradial  Orientation  of  the  axial  cords.  Thus  the  cirri  also  become  definitely 
oriented.  This  Orientation  becomes  still  more  precise  as  the  cirri  fall  into  verticils,  a 
structure  that  arises  with  the  gradual  development  of  syzygies  and  of  the  functions 
that  they  connote.  This  restriction  of  the  lateral  nerves  to  definite  meridians  must 
obviously  have  its  effect  on  the  stroma  of  the  stem,  and  must  tend,  at  all  events 
in  the  neighbourhood  of  the  verticils,  to  throvv  the  ligament-fibres  into  groups 
between  the  nerve-meridians.  In  this  « Pentacrinus  venustus»,  then,  we  see  the 
crenellae  retaining  their  primitive  length  immediately  above  the  cirri,  but  in  the 
intervening  spaces  they  are  shortened ;  and  we  may  infer  that  this  shortening  is 
due  to  the  concentration  of  the  ligament-bundles.  This  structure  is  still  far  removed 
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froni  that  of  the  Pentacrininae,  since  in  place  of  the  radial  ridge-group,  there  is 
here  only  a  single  radial  ridge. 

Among  the  Isöcrini,  the  joint-faces  in  I.  candelabrum  appear  to  be  the  most 
primitive.  The  petal-floors  are  still  small  and  unstable,  and  the  relatively  long 
crenellae  as  they  near  the  periphery  curve  upwards  so  as  to  be  more  nearly  parallel 
to  the  perradius,  as  they  are  in  «Pentacrinus  venustus ».  Betvveen  these  tvvo  forins 
there  was,  we  must  suppose,  a  stage  in  which  the  crenellae  or  ridges,  instead  of 
remaining  parallel  to  the  perradius,  tended  to  fan  out  more  from  the  petal-floor. 
Thus  the  first  stage  in  the  formation  of  a  radial  ridge-group  would  have  been  the 
loss  or  alteration  of  the  single  radial  ridge,  and  its  replacement  by  two  ridges 
meeting  in  an  angle  on  the  perradius  at  the  periphery.  In  the  next  stage  two 
pairs  of  ridges  would  meet  in  an  angle  on  the  perradius,  thus  forming  an  incipient 
radial  ridge-group ;  and  this  stage  is  actually  found  in  the  smaller  columnals  of 
I.  candelabrum  (pp.  38,  41). 

Isocrinus  scipio  (p.  43)  also  has  very  few  radial  ridge-groups,  and  it  is  quite 
possible  that  the  single  short  radial  ridge  often  found  in  this  species  is  the  remains 
of  the  long  radial  ridge  in  « Pentacrinus  venustus »  rather  than  a  secondary  modi- 
fication  of  the  adcentral  pair  of  ridges. 

It  is  easy  to  see  how  these  primitive  stages  progressed  towards  the  more 
developed  stage  with  a  number  of  pairs  in  the  radial  ridge-group,  and  the  history 
need  not  here  be  followed  further. 

No  sooner  was  the  Pentacrinine  type  of  columnal  established,  than  it  began 
to  diverge  in  three  directions,  characteristic  of  the  three  genera  Isocrinus ,  Pen¬ 
tacrinus,  and  Balanocrinus.  Such  a  form  as  Isocrinus  Hercuniae  (p.  48)  is  of  much 
interest  because  it  combines  in  a  partly  developed  condition  characters  of  all  three 
genera.  When  the  radial  ridge-groups  are  composed  of  a  series  of  ridges  at  right 
angles  to  the  perradius,  it  would  only  need  the  suppression  of  the  radial  triangle 
and  the  shortening  and  equalisation  of  the  peripheral  crenellae  to  produce  a  joint- 
face  like  that  of  Balanocrinus.  On  the  other  hand,  the  increase  of  the  radial 
triangle,  with  the  elongation  of  the  petal-floors,  would  produce  the  plan  of  Pen¬ 
tacrinus,  as  it  appeared  shortly  afterwards  in  P.  versistellatus  Schafh. 

Among  the  Echinoidea,  the  chief  evolutionary  problem  that  confronts  us  is 
the  origin  of  the  Diademoida,  with  which  is  probably  bound  up  the  origin  of  the 
whole  Sub-class  Regularia  Ectobranchiata,  if  not  the  origin  also  of  all  the  Irregularia. 

So  far  as  any  negative  can  be  firmly  established  in  palaeontology,  it  appears 
certain  that  none  of  the  Ectobranchiata  or  of  the  Irregularia  existed  before  Triassic 
times.  They  must  therefore  have  had  some  Triassic  or  Pre-Triassic  ancestors. 
Apart  from  the  doubtful  Tiarechinus,  all  Triassic  Echinoids  that  are  not  Diademoids 
are  Cidaroids,  and  in  fact  belong  to  the  one  family  Cidaridae.  The  other  Orders 
of  Palaeozoic  Echinoidea  scarcely  need  consideration.  The  peculiar  Ordovician  and 
Silurian  genera  Botliriocidaris ,  Palaeodiscus,  and  Echinocystis  may  have  had  des- 
cendants,  but  were  certainly  not  the  immediate  ancestors  of  any  Triassic  genera. 
The  gradual  specialisation  of  the  ambulacral  plates  in  the  Melonitoida  prevents  us 
from  considering  that  Order  as  ancestral  to  forms  with  far  simpler  ambulacrals. 

That  the  Cidarid  type  had  been  evolved  by  Permian  times,  we  know  from  the 
presence  of  Miocidaris  Keyserlingi  in  the  Magnesian  Limestone.  In  Carboniferous 
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rocks  the  nearest  approach  to  the  Cidaridae  is  presented  by  the  Archaeocidaridae 
(or  Lepidocidaridae),  and  there  is  no  reason  to  doubt  that  Archaeocidaris  (=  Echi- 
nocrinus)  is  a  true  ancestor  of  Miocidaris.  It  has  been  fully  shown  to  how  great 
an  extent  the  flexible  union  of  the  plates  characteristic  of  the  Archaeocidaridae  is 
preserved  in  many  of  the  Permian  and  Triassic  Cidarids.  The  only  point  on  which 
further  evidence  is  needed  is  the  transition  from  the  multiserial  to  the  biserial  interam- 
bulacrum.  Perhaps  the  apparently  peculiar  form  from  the  Permian  of  the  Saltrange, 
Cidaris  forbesiaxia  de  Kon,  will  ultimately  elucidate  this. 

Of  the  Order  Diademoida,  the  first  representatives  appear,  somewhat  doubt- 
fully,  in  the  Cassian  beds,  and  more  certainly  in  the  Raiblian  beds.  All,  so  far  as 
they  are  capable  of  exact  determination,  belong  to  the  Family  Diadematidae,  and 
apparently  to  the  genera  Mesodiadema  and  Diademopsis  (see  pp.  102 — 128),  though 
one  plate  from  the  Cassian  of  Cserhät  is  doubtfully  referred  to  the  Acrosaleniid 
Eodiadema,  a  genus  in  which  Lambert  has  also  placed  Cidaris  regularis  Münst. 

(p.  101). 

The  evidence  available  points  to  the  derivation  of  these  forms  from  the  Cida- 
roida,  and  probably  from  the  Cidaridae  (see  p.  116).  As  to  their  origin  from  Cida- 
roida  there  are  no  reasonable  grounds  for  hesitation.  In  many  features  the  Diade¬ 
moida  agree  with  the  Cidaroida,  the  main  differences  being  these :  The  Diademoida 
possess  external  branchiae,  sphaeridia,  ophicephalous  and  trifoliate  pedicellariae,  and 
a  lumen  in  the  primary  radioles.  We  do  not  know  whether  the  earlier  Diademoida 
had  sphaeridia  or  pedicellariae  like  the  later  ones ;  but  since  these  structures  must 
have  been  evolved  gradually,  the  precise  date  of  their  appearance  is  of  no  great 
importance.  They  may  have  arisen  concomitantly  with  the  branchiae,  or  they  may 
have  been  developed  subsequently.  The  detailed  description  of  numerous  radioles  in 
the  preceding  pages  has  shown  clearly  that  the  lumen  arose  gradually  by  the 
breaking  down  and  resorption  of  the  axial  complex;  it  has  also  shown  that  the 
regulär  arrangement  of  wedge-like  septa  had  scarcely  been  reached  by  the  most 
Diademoid  of  Triassic  radioles  (see  especially  p.  225). 

A  more  important  difference  is  the  possession  of  external  branchiae.  These 
are  paired  interradial  diverticula  from  the  peripharyngeal  sinus,  which  pass  to  the 
exterior  at  the  margin  of  the  peristome,  just  where  the  interambulacrum  meets  the 
adjacent  ambulacrals.  In  dry  tests  or  in  fossils  the  presence  of  these  branchiae  is 
to  be  inferred  from  the  presence  of  the  buccal  or  branchial  clefts,  which  notch 
the  peristome  at  these  points.  In  many  early  species,  however,  which  all  writers 
agree  to  refer  to  the  Diademoida,  these  notches  are  very  feebly  developed,  and  it 
is  quite  obvious  that  the  branchiae  may  have  existed  without  the  notches,  and  that 
the  circle  of  the  peristome  may  still  have  been  as  complete  as  in  the  young  specimens 
of  Strongylocentrotus  droebakmsis  figured  by  Loven  (1892,  «Echinologica»  pl.  iv). 
In  the  ontogeny  of  living  forms,  the  notches  arise  by  resorption  of  the  interambu- 
lacrals,  and  are  preceded  by  the  branchiae.  The  same  course  was  probably  pursued 
in  phylogeny.  We  cannot  therefore  expect  any  definite  palaeontological  evidence 
as  to  the  origin  of  the  external  branchiae. 

There  are,  however,  other  changes  in  structure  that  render  the  appearance 
of  external  branchiae  about  this  time  quite  probable.  The  name  «branchiae»  implies 
that  these  Organs  are  essentially  respiratory.  This  may  be  the  case,  but  they  are 
not  wholly  so,  and  their  inception  may  have  been  due  to  another  cause  than  the 
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need  for  fulfilling  this  function.  Dr.  J.  von  Uexküll  (1896)  has  shovvn  that  their 
extrusion  and  retraction  are  effected  by  changes  of  pressure  on  the  fluid  in  the 
peripharyngeal  sinus,  and  that  this  pressure  is  normally  produced  in  life  by  the 
contraction  of  the  «ligamenta  obliqua  externa»  Valentin,  which  pass  from  the  forked 
ends  of  the  compasses  to  the  interradial  regions  of  the  perignathic  girdle.  Thus 
we  need  no  longer  say  of  these  muscles  with  Loven  (1892,  p.  43),  «their  function 
is  not  yet  properly  understood».  On  the  other  hand  von  Uexküll  shows  that  the 
pressure  is  relieved  by  the  contraclion  of  the  compass-muscles,  that  is  to  say  the 
flve  broad  muscles  that  join  the  sides  of  the  compasses  and  form  a  pentagonal  ring 
at  the  adapical  end  of  the  lantern  ;  when  this  ring  is  raised  up  in  a  funnel-shape, 
the  space  of  the  peripharyngeal  sinus  is  enlarged,  and  the  fluid  withdrawn  from  the 
external  branchiae.  The  Cidaridae  have  compasses  with  their  associated  muscles, 
and  are  similarly  subject  to  a  change  of  volume  in  the  peripharyngeal  sinus.  This 
is  perhaps  not  so  marked,  since  the  limiting  membrane  appears  to  be  less  flexible ; 
still  some  Provision  has  to  be  made  for  the  reception  of  superfluous  fluid,  and 
reservoirs  are  duly  provided  by  the  Organs  of  Stewart,  sometimes  called  «internal 
branchiae».  It  is,  however,  also  the  case  that  the  internal  pressure  is  partly  taken 
up  by  the  peristomial  membrane,  as  may  easily  be  proved  by  direct  experiment. 
The  greater  the  extent  and  flexibility  of  this  membrane,  the  less  would  be  the 
mechanical  necessity  for  either  external  or  internal  reservoir-sacs.  In  the  older 
Echinoids  with  a  flexible  test  and  less  rigid  perignathic  girdle,  the  peristomial  mem¬ 
brane  and  its  surroundings  must  have  yielded  to  the  internal  pressure  far  more 
than  in  the  rigid  forms  of  later  origin.  In  the  Silurian  Palaeodiscus,  where  no 
trace  of  a  perignathic  girdle  has  yet  been  described,  and  where  the  differentiation 
of  plates  in  the  peristomial  region  is  very  slight,  the  peristomial  limits  of  the  peri¬ 
pharyngeal  sinus  are  readily  distinguished  in  the  fossils,  owing  to  the  protrusion 
of  the  plates  on  the  death  of  the  animal  in  consequence  of  the  greater  pressure  of 
the  contained  fluid.  In  this  genus,  and  probably  in  all  primitive  Echinoids,  the 
lantern  was  not  so  high  as  in  later  forms,  and  the  cavity  of  the  sinus  must  have 
been  relatively  smaller.  Consequently  changes  of  pressure  would  not  have  necessi- 
tated  large  reservoir-sacs  ;  and  it  may  be  that  none  existed  at  all. 

The  facts  that  have  been  very  briefly  summarised  in  the  preceding  paragraph 
may  perhaps  permit  some  speculation  as  to  the  course  of  evolution.  They  suggest 
that,  as  the  test  became  more  rigid,  especially  in  the  circumoral  region,  as  the 
lantern  and  its  containing  sinus  increased  in  relative  size,  and  as  auricles  and  ridges 
were  formed  on  the  interambulacra  for  the  attachment  of  the  lantern-muscles,  so 
there  arose  the  need  for  reservoirs.  These  at  first  need  not  have  been  due  to 
respiratory  requirements,  and  in  this  regard  it  is  suggestive  to  note  von  Uexküll’s 
experimental  proof  that  Cidaris  papillata  is  far  less  subject  to  asphyxiation  than 
the  ectobranchiate  genera  which  he  investigated.  These  reservoir-sacs  were,  we 
know,  developed  in  two  different  places :  first,  the  organs  of  Stewart,  passing  up 
from  the  compass-sacs  into  the  general  body  cavity ;  second,  the  external  branchiae. 
The  former,  though  called  branchiae,  cannot,  one  would  think,  subserve  respiration 
to  any  great  extent ;  but  here  further  experiment  is  wanted.  The  latter,  as  soon 
as  they  reached  any  size,  must  have  been  far  more  effective  in  respiration  than  the 
organs  of  Stewart,  owing  to  their  contact  with  the  external  medium.  It  may  be 
that  the  Permian  and  early  Triassic  Cidarids  were  still  halting  between  these  divergent 
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paths  of  development.  From  their  peristomial  skeletal  structures,  those  of  the  primi¬ 
tive  Triassic  Diademoids  still  present  no  great  difference.  The  differences  that  so 
soon  afterwards  appeared  may  have  been  a  consequence  of  these  different  responses 
to  pressure.  Since  in  the  Cidaridae  the  relief  of  pressure  took  place  internally,  the 
coronal  plates  continued  as  heretofore  to  pass  on  to  the  peristomial  membrane,  and 
if  the  ambulacrals,  as  Loven  held,  migrated  downwards  more  rapidly,  they  would 
have  been  the  less  fitted  to  Support  internal  processes.  In  the  Ectobranchiate  line 
of  descent,  on  the  other  hand,  the  evagination  of  the  peristomial  membrane  at  the 
edges  of  the  interambulacra  checked  the  passage  of  interambulacrals  entirely,  and 
also  affected  the  passage  of  the  ambulacrals,  which  became  in  Loven’s  phrase  the 
«dissolved  wrecks»  of  their  former  selves. 

If  this  account  be  accepted  as  approximately  correct,  we  may  consider  vvhat 
effect  such  changes  would  have  on  the  perignathic  girdle.  In  the  Cidaridae  the 
large  internal  projections  (auricles)  for  the  attachment  of  the  pyramid  or  maxillar 
muscles  are  confined  to  the  interambulacrum  ;  to  each  auricle  is  fixed  a  protractor 
muscle  on  its  interradiad  margin,  and  a  retractor  on  its  upper  and  radiad  margins. 
In  consequence  of  this  proximity  of  their  respective  external  attachments,  there  is  a 
torsion  of  the  muscle-flbres  as  the  muscles  bend  round  each  other  to  reach  their 
attachments  on  the  maxillae ;  this  is  well  shown  in  Loven’s  figures  (1892,  «Echi- 
nologica»,  pl.  vi,  figs.  39 — 42).  There  is  therefore  a  tendency  for  the  auricles  to 
diverge  from  the  interradius  over  the  ambulacra,  and  this  is  more  marked  in  modern 
Cidarids  than  in  the  Triassic  specimens  here  figured  (Pl.  VI,  figs.  130,  142,  143, 
147,  148).  When  the  passage  of  the  coronal  plates  on  to  the  peristomial  membrane 
became  checked  by  the  extrusion  of  branchial  sacs,  it  became  possible  for  the 
perignathic  attachments  of  the  retractors  to  assume  a  more  mechanically  advanta- 
geous  position  nearer  the  radii,  since  projections  for  their  fixation  could  now  more 
readily  be  formed  upon  the  ambulacra  (Loven,  1892,  figs.  47,  48).  Loven  considers 
that  the  adradially  placed  auricles  of  the  Ectobranchiata  are  in  fact  derived  from 
the  ambulacrals.  This  may  well  be  the  case,  and  yet  our  knowledge  of  the  constant 
changes  in  the  growing  Echinoderm  skeleton,  due  to  resorption  and  redeposition,  renders 
in  no  way  improbable  the  Suggestion  that  the  auricles  may  have  migrated  from  an 
interambulacral  to  an  ambulacral  position  quite  gradually.  This  appears  to  have  been 
the  opinion  of  M.  Neumayr,  (1889,  «Stämme  des  Thierreiches»  p.  370),  who  indeed 
spoke  of  this  transition  as  the  first  stage  in  the  development  of  the  Glyphostomes. 
The  a  priori  considerations  already  adduced  suggest  that  it  was  really  a  conse¬ 
quence  of  other  changes,  and  the  facts  of  structure  described  in  this  memoir  (espe- 
cially  p.  116)  show  that  it  actually  was  not  the  first  Step.  In  Mesodiadema  and  in 
Diademopsis  incipiens ,  for  instance,  the  internal  processes  were  either  still  interam¬ 
bulacral  or  were  reduced  to  an  extended  ridge ;  in  Diademopsis  Bowerbanlii  this 
ridge  remains,  while  at  its  adradial  ends  slight  processes  have  arisen  on  the  ambu¬ 
lacrals.  Confirmatory  evidence  is  desirable,  but  the  facts  seem  to  indicate  that  there 
really  was  a  gradual  movement  of  the  attachments  of  the  retractor  muscles  from 
an  interambulacral  to  an  ambulacral  position. 

When  once  the  ambulacrals  had  become  concerned  in  building  up  the  peri¬ 
gnathic  girdle,  a  further  check  was  placed  on  their  free  passage  into  the  peristomial 
membrane.  Thus  the  view  of  Loven,  Neumayr,  and  Duncan  that  the  peculiarities  of 
the  Diadematoid  ambulacrum  are  due  to  pressure  between  the  freshly  formed  plates 
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at  the  apex  and  the  restrained  plates  at  the  peristomial  margin  seems  to  contain 
much  truth,  though  other  causes  need  not  be  excluded. 

Here  for  a  moment  we  may  pause  to  consider  a  possible  alternative.  It  might 
be  a  less  violent  hypothesis  to  deduce  the  Ectobranchiata  from  another  line  of 
Cidaroida  represented  in  Devonian  and  Carboniferous  times  by  the  Lepidocentridae. 
In  this  Family  the  interambulacral  plates  do  not  pass  on  to  the  peristomial  membrane, 
so  that  one  of  the  chief  features  differentiating  the  Diademoida  from  the  Cidaridae 
is  already  present.  But  in  the  Lepidocentridae  this  absence  of  interambulacrals 
from  the  peristomial  membrane  appears  to  be  due  to  a  different  cause.  In  this 
Family  the  initial  single  interradial  plate  is  retained  in  the  adult,  whereas  the  Diadem¬ 
oida  are  clearly  derived  from  forms  in  vvhich  the  adoral  interambulacrals  have 
disappeared.  A  considerable  series  of  genera  would  therefore  be  required  to  bridge 
the  gap  between  the  Lepidocentridae  and  the  Diademoida,  but  of  this  postulated 
series  no  representatives  are  known.  This  hypothesis  therefore  would  present  more 
rather  than  fewer  difficulties. 

Returning  to  the  hypothesis  of  the  origin  of  the  Diademoida  from  the  Cida¬ 
ridae,  we  find  the  state  of  affairs  just  the  contrary.  More  than  once  in  the  prece- 
ding  pages  the  difflculty  mentioned  has  been  that  of  deciding  whether  a  certain  fossil 
belonged  to  the  Cidaridae  or  the  Diadematidae.  Were  the  complete  test,  and  still 
more  the  living  animal,  preserved  to  us,  the  difflculty  might  not  occur;  but  when 
we  have  only  the  corona  or  fragments  of  it  to  deal  with,  the  impression  gained 
is  that  there  was  a  very  gradual  change  in  all  its  elements,  and  that  the  difflculty 
is  merely  an  expression  of  this  fact.  Let  us  then  proceed  to  discuss  the  change 
in  the  ambulacra. 

The  essential  differences  between  the  Cidaroid  and  Diademoid  types  of  ambul- 
acrum  are  these  :  In  the  Cidaroid  the  primary  ambulacral  plates  are  equal  in  size, 
equituberculate,  distinct,  in  simple  series,  those  of  the  a  column  alternating  with 
those  of  the  b  column,  with  the  pore-pairs  also  in  simple  series  (unigeminal).  In 
the  Diademoid  the  primary  plates  are  united  by  threes,  in  which  the  middle  plate 
is  the  largest  and  bears  the  largest  tuberele ;  the  sutures  are  obscured,  especially  on 
the  outer  face  where  the  base  of  the  large  tuberele  encroaches  on  the  adjacent 
ambulacrals ;  the  pore-pairs  of  each  triad  form  an  arc,  with  the  large  tuberele  as  its 
approximate  centre.  ln  the  ultimate  development  of  this  type,  the  triads  of  primary 
ambulacrals  are  so  closely  united  as  to  form  a  single  large  plate  or  major;  and  it 
is  these  majors,  and  not  the  primaries,  that  alternate  along  the  zigzag  suture  between 
the  a  and  b  columns.  A  slighter  difference  generally  obtains  in  the  disposition  of 
the  podial  pores :  in  the  Cidaridae  it  is  usual  for  those  of  a  single  pair  to  be 
approximately  equidistant  from  the  adoral  margin  of  the  ambulacral,  and  to  be 
unenclosed  by  a  distinct  raised  rim  or  peripodium ;  in  the  Diademoida,  as  in  many 
other  Ectobranchiata,  there  is  unsually  a  peripodium,  and  its  long  axis  lies  at  an 
angle  to  the  long  axis  of  the  ambulacral,  so  that  the  inner  or  radiad  pore  is  the 
more  adoral.  Finally,  the  width  of  the  ambulacra  tends  to  be  relatively  greater  in 
the  Diademoida  than  in  the  Cidaridae. 

The  ambulacra  of  the  Triassic  Cidaridae  entirely  conform  to  the  Cidaroid 
type.  That  of  Triadocidaris  persimilis  has  been  described  minutely  (pp.  72,  73), 
and  a  fragment  apparently  belonging  to  a  Miocidaris  is  also  described  (p.  93). 

The  Triassic  ambulacra  that  are  here  referred  to  the  Diademoida,  on  the  other 
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hand,  are  still  far  from  having  attained  the  characteristic  structure.  Of  Mesodiadema 
unfortunately  vve  have  no  certain  ambulacrum,  but,  as  stated  in  the  diagnosis  of 
the  genus,  the  ambulacrals  are  still  distinct  and  in  simple  series ;  in  the  genotype 
M.  Marconissae  the  ambulacra  are  relatively  narrovv,  and  the  only  feature  that 
suggests  a  Diademoid  relationship  is  the  incipient  peripodium  in  which  each  pore- 
pair  lies.  «Ces  ambulacres»  says  de  Loriol  (1882)  «se  rapprochent  beaucoup  de 
ceux  des  Cidaris.»  The  phrase  in  the  generic  diagnosis,  «ambulacrals  never  tuber- 
culate»  («Ambulacralzonen  nur  granulirt»  Neumayr)  must  not  be  understood  to  mean 
more  than  that  the  ambulacra  bear  no  tubercles  approaching  primary  tubercles  in  size. 
De  Loriol’s  Statement,  no  less  than  his  figure  1  b,  copied  by  Neumayr,  shows  that 
each  ambulacral  bears  an  admedian  tubercle  and  miliary  quite  as  distinct  as  those 
in  Triadocidaris  persimilis.  Airaghi  (1905,  p.  2)  says  of  his  Mesodiadema  Lam¬ 
berti:  «Ambulacri  stretti,  diritti,  colla  zona  interporifera  coperta  di  granuli,  tra  i  quali 
uno  o  due  sulla  faccia  superiore  si  sviluppano  in  modo  tale  da  raggiungere  quasi 
le  dimensioni  dei  tubercoli  interambulacrali».  Of  course  in  the  adapical  region  (sulla 
faccia  superiore)  the  primary  tubercles  of  the  interambulacrals  (tubercoli  interambula¬ 
crali)  are  not  very  large,  so  that  if  each  perradial  tract  (zona  interporifera)  only 
bears  one  or  two  approaching  them  in  size,  it  vvould  seem  that  this  species  really 
has  the  ambulacral  tubercles  less  developed  than  has  M.  Marconissae.  The  obscur- 
ity  of  Dr.  Airaghi’s  figures  and  the  ambiguity  of  his  comparison  with  M.  Mar¬ 
conissae  prevent  me  from  using  them  to  check  the  correctness  of  my  Interpretation. 

The  two  Diadematoid  ambulacra  from  the  Cassian  beds  of  Sections  XI  and 
VI  (pp.  125 — 127,  PI.  IX,  figs.  214 — 217)  are  particularly  interesting  in  this  Connec¬ 
tion.  The  primary  ambulacrals  and  their  pore-pairs  are  still  in  simple  series,  and, 
so  far  as  the  sutures  are  visible,  the  plates  appear  equal  in  size ;  the  ambulacra 
also  retain  the  streptosomatous  union  with  the  interambulacra  characteristic  of  most 
Triassic  Cidarids.  On  certain  plates,  however,  the  tubercles  have  grown  larger  and 
extend  across  the  suture  on  to  the  adjacent  ambulacrals.  There  is  no  trace  of  an 
arrangement  of  the  plates  in  triads,  or  of  the  pore  pairs  in  arcs  of  three,  since  the 
distribution  of  the  larger  tubercles  is  rather  irregulär,  and,  where  most  regulär,  they 
correspond  with  two  rather  than  with  three  plates.  The  ambulacrum  y  from  the 
Raiblian  beds  of  Jeruzsälemhegy  has  the  larger  tubercles  more  pronounced,  but  still 
irregulär;  it  further  approaches  the  Diademoids  in  the  conjugation  of  its  pores. 
In  both  ß  and  y  the  pore-pairs  are  nearer  the  oblique  position  found  in  the  Diadem- 
oida  than  they  are  in  the  other  ambulacra  from  Bakony.  It  should  of  course  be 
remembered  that  this  obliquity  of  the  pore-pairs  is  found  in  some  Cidarids,  especi- 
ally  in  the  adoral  region,  while  it  is  not  manifest  in  several  true  Diademoids. 

The  further  evolution  of  the  Diademoid  ambulacrum  through  the  Liassic  species 
need  not  here  be  followed.  There  also  the  several  features  may  be  seen  in  various 
stages  of  development,  and  to  some  of  them  allusion  has  already  been  made  in  the 
preceding  pages.  The  two  points  of  importance  arising  from  the  present  study  are, 
first,  that  the  Diademoid  modification  had  already  begun  in  Cassian  times ;  second, 
that  these  earlier  forms  show  an  obvious  resemblance  to  the  ambulacra  of  Triad¬ 
ocidaris  and  Miocidaris. 

The  relations  of  the  interambulacrals  in  many  Diademoida  have  already  been 
discussed  at  great  length  (see  especially  pp.  102 — 117).  It  has  been  shown  that 
the  streptosomatous  union  of  the  interambulacra  with  the  ambulacra  passed  up  into 
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the  Liassic  Dictdemopsis ;  it  is  known  also  to  occur  in  the  « Cidaris »  olifex,  C.  amal- 
thei,  and  C.  arietis  of  Quenstedt,  species  vvhich  on  other  grounds  appear  to  approach, 
if  they  do  not  actually  belong  to,  the  Diademoida.  This  fact,  then,  suggests  forcibly 
a  descent  of  the  Diademoida  from  the  primitive  streptosomatous  Cidarids  of  the 
Permian  and  the  Trias. 

As  regards  the  general  shape  and  Ornament  of  the  interambulacrals,  no  definite 
Statement  can  be  made.  In  several  early  species  of  Hemipedina  these  plates  fre- 
quently  have  a  Cidarid  appearance.  There  is,  however,  nearly  always  to  be  detected 
some  trace  of  secondary  tubercles  (other  than  scrobicular),  and  there  is  correlated 
therewith  an  approach  of  the  primary  tubercles  to  the  adradial  margin,  as  well 
as  a  general  widening  of  the  plates.  The  fossils  referred  by  various  writers, 
including  myself,  to  Me.sodiade.ma  have  generally  been  placed  in  the  Diademoida 
owing  to  this  width  of  the  interambulacrals,  and  the  excentricity  of  their  tubercles, 
rather  than  for  any  more  fundamental  reason.  The  reference  to  Diademopsis  of 
the  interambulacral  fragment  described  on  p.  124  is  made  on  the  same  grounds,  as 
well  as  on  the  still  plainer  evidence  of  serially  arranged  secondary  tubercles.  This 
remarkably  interesting  fragment,  to  whatever  genus  it  may  ultimately  be  referred, 
öfters  as  convincing  evidence  as  any  other  fossil  herein  described  of  an  intimate 
connection  with  the  Cidaridae,  both  in  the  denticulate  adradial  margin  and  in  the 
remains  of  the  interradial  auricle.  It  further  bears  upon  the  view  elsewhere  expressed 
(p.  116)  that  Diademopsis  arose  independently  of  Hemipedina  and  probably  at  an 
earlier  period. 

In  short,  then,  we  have  seen  that,  whatever  feature  preserved  in  these  fossils 
be  taken,  eaoh  shows  a  gradual  progress  from  the  Cidarid  to  the  Diademoid  plan 
of  structure.  The  hypothesis  that  the  Diademoida  and  the  remaining  Ectobranchiata 
were  derived  from  the  Cidaridae,  however  improbable  it  may  at  first  have  appeared, 
seems  now  to  have  a  firm  foundation. 


3.  Systematic. 

In  this  memoir  there  are  described  about  23  species  and  variefies  of  Crinoids, 
about  45  of  Echinoids,  and  one  Asteroid.  The  numbers  cannot  be  given  with 
precision  owing  to  the  doubtful  nature  of  several  fragments;  further  the  number 
for  Echinoidea  is  excessive,  since  the  radioles  are  treated  separately  from  the  frag¬ 
ments  of  test.  Of  new  species  there  are  6  in  Crinoidea,  9  based  on  tests  of  Echin¬ 
oidea,  and  three  based  on  radioles.  The  Crinoids  fall  into  the  Families  Encrinidae 
and  Pentacrinidae  ;  the  Echinoids  into  the  Tiarechinidae  ?,  Cidaridae,  Acrosaleniidae  ?, 
and  Diadematidae  (s.  lat.).  The  material  throws  no  particular  light  on  the  limits 
of  the  Families,  and  what  bearing  it  has  on  their  ordinal  relations  has  already  been 
discussed  for  the  most  part  in  the  previous  section  of  this  summary.  Here  attention 
may  be  directed  to  a  few  of  the  results  concerning  genera  and  species. 

Under  Encrinus  will  be  found  a  discussion  of  various  species,  especially 
E.  cassianus  (p.  9),  E.  granulosus  (p.  11),  and  E.  silesiacus  (p.  14).  There  seems 
to  have  been  some  confusion  between  the  last-mentioned  and  E.  radiatus  Schaur., 
and  the  latter  is  here  regarded  as  an  early  stage  of  Balanocrinus  (p.  16). 

The  morphological  importance  of  the  stem-fragments  known  as  « Pentacrinus 
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venustus»  has  already  been  pointed  out;  their  systematic  relations  are  perhaps  closest 
with  Holocrinus  (p.  22.). 

The  other  Triassic  species  heretofore  generally  referred  to  Pentacrinus  are 
discussed  (pp.  23,  30,  31):  P.  snbcrmatus  and  P.  laevigatus  are  referred  to 
Balanocrinus ;  P.  amoenus,  P.  bavaricus,  P.  propinquus  (including  P.  Braunii 
and  P.  Fuchsii),  and  P.  tyrolensis  are  referred  to  Isocrinus.  Of  all  these,  only  the 
last  is  found  in  Bakony,  and  then  in  somewhat  modified  forms,  causing  the  erection 
of  a  new  subspecies,  I.  tyrolensis  major.  Isocrinus  propinquus  is  more  fully  dis¬ 
cussed  on  p.  54,  and  various  fossils  that  have  been  referred  to  it  are  shown  to 
differ  in  important  features  ;  in  fact  the  name  Pentacrinus  propinquus,  as  found 
in  published  lists,  cannot  be  held  to  imply  more  than  a  medium-sized  quinquelobate 
stem  of  Isocrinus.  The  new  species  from  Bakony  are  the  Cassian  I.  candelabrum, 
I.  scipio,  and  I.  sceptrum,  and  the  Raiblian  I.  Hercuniae. 

Revised  diagnoses  of  the  Family  Tiarechinidae  and  of  its  two  genera  Tiare- 
chinus  and  Lysechinus  are  published  (pp.  67,  68),  and  the  Family  is  referred  to 
the  Cidaroida  with  the  Suggestion  that  it  may  be  descended  from  the  Lepidocentridae. 

In  discussing  the  relationship  of  the  Tiarechinidae,  1  did  not  think  it  necessary 
to  consider  any  possible  descendants  of  the  Family,  but  tacitly  accepted  Dr.  J.  W. 
Gregory’s  view  that  these  forms  constituted  a  specialised  off-shoot  from  the  main 
stem,  adapted  to  the  peculiar  conditions  of  Triassic  time,  beyond  which  they  did 
not  persisf.  Mr.  A.  Agassiz,  in  the  passage  previously  referred  to  (p.  66),  had  at 
an  early  date  (1883)  compared  Tiarechinus  to  the  young  stages  of  Podocidaris,  a 
recent  Arbaciid.  In  so  far  as  Tiarechinus  is  an  example  of  retarded  development, 
with  its  ambulacral  System  permanently  in  a  stage  characteristic  of  immature  Echin- 
oids,  this  comparison  is  illuminating ;  but,  since  it  did  not  appear  to  involve  any 
belief  in  a  descent  of  the  Cainozoic  and  Recent  Arbaciidae  from  the  Triassic  Tia¬ 
rechinus,  it  had,  I  supposed,  no  bearing  on  the  systematic  position  of  the  Tiare¬ 
chinidae.  Since  those  pages  were  in  type,  however,  Prof.  L.  Doederlein  has  empha- 
sized  this  comparison  (1905,  Zool.  Anzeiger,  XXVIII,  p.  622  ;  and  Nov.  1906, 
«Echinoiden  der  deutschen  Tiefsee-Expedition  >,  p.  183),  and,  while  separating  Podo¬ 
cidaris  prionigera  as  a  new  genus  Pygmaeocidaris,  he  says:  «ich  finde  die  Ähnlich¬ 
keit  von  Pygmaeocidaris . .  .  mit  dem  Tiarechinus  aus  der  Trias  so  ueberraschend 
gross,  dass  ich  nicht  mehr  daran  zweifeln  kann,  dass  diese  beiden  Formen  nähere 
Verwandtschaftsbeziehungen  miteinander  haben  müssen,  bezw.  dass  Tiarechinus  in 
die  Nähe  der  Arbaciidae  gehört». 

The  points  of  resemblance,  as  stated  by  Doederlein,  are :  small  size  of  test ; 
relative  size  and  Constitution  of  the  apical  System ;  Situation  of  the  gonopores ; 
restriction  of  primary  interambulacral  tubercles  to  the  ambitus  and  adoral  surface 
of  the  test ;  the  presence  of  unpaired  interambulacrals,  Stretching  from  the  peristome 
upwards  along  the  interradius,  and  bearing  unpaired  main  tubercles. 

The  alleged  points  of  resemblance  may  first  be  considered.  Size  of  course  is 
immaterial.  The  Constitution  of  the  apical  System  in  both  Tiarechinus  and  Pygmaeo¬ 
cidaris  is  the  normal  one  for  Regular  Endocyclic  Echinoids ;  such  resemblance  as 
obtains  between  the  two  genera  depends  merely  on  the  large  proportions  of  the 
System  in  Pygmaeocidaris,  where,  however,  its  diameter  is  067  that  of  the  test, 
while  in  Tiarechinus,  according  to  Loven’s  figures,  it  is  084.  The  Situation  of  the 
gonopores  in  Tiarechinus  is  not  certain  :  two  only  of  the  genital  plates  bear  round 
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markings,  which  Loven  merely  suggested  might  be  gonopores.  The  disappearance 
of  primary  tubercles  from  the  supra-ambital  region  is  no  rare  phenomenon,  and  may 
be  seen  even  in  some  Upper  Cretaceous  Cidarids ;  moreover  the  restriction  of  these 
tubercles  is  so  much  more  marked  in  Tiarechinus  than  in  Pygmaeocidaris  that  this 
can  scarcely  be  considered  as  a  point  of  resembiance.  In  any  case  their  distribution 
depends  to  a  large  extent  on  that  of  the  plates  supporting  them,  and  here  vve  must 
recognise  a  considerable  difference  between  Tiarechinus  with  its  four  interambulac- 
rals  and  Pygmaeocidaris  with  fifteen.  Lysechmus,  if  Gregory’s  interpretation  be 
correct,  has  nine  interambulacrals,  but  Doederlein  does  not  consider  it  so  compa- 
rable  with  Pygmaeocidaris.  The  really  important  resembiance  between  Tiarechinus 
and  Pygmaeocidaris  seems  then  to  lie  in  the  presence  of  unpaired  median  inter¬ 
ambulacrals.  In  Tiarechinus  the  proximal  interambulacral  is  retained,  and  Supports 
one  other  unpaired  plate  reaching  up  to  the  genital  plate.  In  Lysechinus  there  are 
said  to  be  two  other  unpaired  plates,  but  they  are  separated  from  the  proximal 
plate  by  the  ingrowth  of  the  first  plates  of  the  a  and  b  columns.  In  Pygmaeo¬ 
cidaris  the  proximal  interambulacral,  which  bears  a  tubercle,  is  succeeded  by  a 
small  unpaired  plate  without  a  tubercle,  and  this  again  by  a  large  tuberculiferous 
median  plate.  Now,  while  the  mere  possession  of  unpaired  plates  is  common  to  the 
Tiarechinidae  and  to  Pygmaeocidaris ,  there  are  in  the  disposition  of  those  plates 
differences  that  seem  of  some  importance.  The  proximal  interambulacral  in  Pygmaeo¬ 
cidaris  does  not  Stretch  across  the  whole  interambulacrum  as  in  Tiarechinidae, 
but  lies  between  the  gill-notches,  which  are  excavated  in  the  first  paired  interambu¬ 
lacrals.  The  median  interambulacral  series  does  not  reach  the  apical  System  as  in 
Tiarechinidae,  but  is  separated  from  it  by  three  pairs  of  interambulacrals.  The  two 
upper  plates  of  the  median  series  do  not,  as  in  Tiarechinidae,  ränge  horizontally 
with  the  adjacent  plates  of  the  paired  series,  but  alternate  with  them.  The  sutures 
between  the  successive  median  plates  are  not  horizontal  as  in  Tiarechinidae,  but 
slanting ;  and  a  still  more  notable  departure  from  bilateral  symmetry  is  manifested 
by  the  uppermost  plate  shown  in  Doederlein’s  fig.  37,  and  described  by  him  as 
«nach  der  einen  Seite  mehr  verbreitert  als  nach  der  anderen  und  erreicht  dort  mit 
einer  Spitze  gerade  noch  das  Ambulacralfeld,  indem  sie  die  beiden  paarigen  Platten 
dieser  Seite  auseinander  schiebt».  The  plate  in  question  may  very  well  be  the 
4th  of  the  a  column,  counted  from  the  adapical  end.  If  the  interambulacrum  be 
reconstructed  with  this  plate  in  the  normal  position,  it  will  be  necessary  to  Stretch 
b  4  across  so  as  to  fit  in  between  a  4  and  a  5.  It  will  then  be  seen  that  the 
median  plate  below  it,  which  bears  no  tubercle,  can  naturally  be  interpreted  as 
b  5,  similarly  squeezed  into  the  middle  line,  but  retaining  its  position  between  a  5 
and  a  6.  Below  a  6  follows  b  6  in  its  natural  position  above  the  proximal  inter¬ 
radial  plate.  The  other  genera  of  Arbaciidae  that  retain  the  proximal  or  primary 
median  interambulacral  in  the  neanic  or  the  adult  stages  show  no  trace  of  the  upper 
series  of  median  plates,  but  examination  of  the  very  clear  figures  of  Arbacia  and 
Dialithocidaris  published  by  Mr.  Agassiz  (1904  «Panamie  Deep  Sea  Echini»,  pl.  liv, 
ff.  2,  5,  6;  pl.  xxiii,  ff.  1,  4,  5,  6)  shows  how  the  interambulacrals  are  already 
very  oblique  and  how  further  pressure  in  an  adoral  direction  along  the  adradial 
tracts  would  tend  to  force  the  inner  tuberculiferous  portion  of  some  plates  into  a 
more  interradial  position.  The  extreme  widening  of  the  interambulacrum  in  this 
manner  just  at  the  ambitus  in  Pygmaeocidaris  prionigera  is  in  harmony  with  the 
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very  depressed  shape  of  the  test.  A  further  result  of  this  shifting  of  the  plates 
(if  such  it  be)  is  to  bring  the  normally  alternating  interambulacrals  of  the  adoral 
surface  into  an  opposite  and  paired  position,  and  to  increase  the  number  of  main 
tubercles  about  and  below  the  ambitus.  Thus  the  long  radioles  with  their  serrated 
edges  form  a  framework  supporting  the  animal  on  the  surface  of  the  ooze. 

The  one  point  of  resemblance  that  survives  criticism  is  the  persistence  of  the 
primordial  median  interambulacral  in  the  adult  of  both  genera.  But  this  is  a  character 
shared  by  Pygmaeocidaris  with  other  Arbaciid  genera,  and  in  its  other  Arbaciid 
characters  that  genus  by  no  means  approaches  Tiarechinus.  The  chief  differences, 
admitted  by  Doederlein,  are  :  the  far  greater  number  of  interambulacrals  in  Pygmaeo¬ 
cidaris  ;  and  the  persistence  of  primary  ambulacrals  in  Tiarechinus,  as  opposed 
to  the  formation  of  diademoid  and  arbacioid  majors  in  Pygmaeocidaris.  Doederlein 
considers  the  alleged  absence  of  external  gills  in  the  Tiarechinidae  to  be  an  arbitrary 
assumption,  and  holds  that  a  contrary  conclusion  may  be  drawn  from  the  published 
hgures  of  the  fossil  forms ;  but  in  this  he  seems  to  be  carried  away  by  his  hypo- 
thesis.  Whether  Pygmaeocidaris  agrees  with  other  Arbaciidae  in  the  development 
of  knobs  and  sockets  on  the  joint-faces  of  its  interambulacrals,  has  not  been  stated. 

Professor  Doederlein’s  hypothesis  manifestly  demands  that  Pygmaeocidaris 
shall  be  regarded  as  the  most  primitive  of  known  Arbaciidae.  Now  the  Family 
contains  about  six  genera,  of  which  four  are  known  only  from  Recent  seas  and 
the  remaining  two,  Arbacia  and  Coelopleurus,  do  not  ascend  beyond  the  Eocene.  It  is, 
as  anyone  would  naturally  expect,  these  tv\ro  genera  of  greater  antiquity  that  more 
nearly  approach  the  Jurassic  and  Cretaceous  Hemicidaridae,  from  which  the\  are 
in  all  probability  descended.  In  just  those  features  that  have  given  rise  to  the  con> 
parison  with  Tiarechinus,  Pygmaeocidaris  appears  to  be  the  most  specialised  rather 
than  the  most  primitive  of  the  Arbaciidae.  To  prove  the  contrary,  one  demands 
evidence  from  a  series  of  intervening  forms.  But  all  the  evidence  from  those 
Mesozoic  and  Cainozoic  genera  that  have  been  regarded  as  ancestors  of  the  modern 
Arbaciidae  points  in  the  contrary  direction. 

The  Tiarechinidae  became  specialised  at  an  early  period,  when  the  ambulac¬ 
rals  were  still  simple  primaries,  before  external  gill-notches  had  developed,  and  possibly 
before  the  additional  interambulacral  columns  found  in  Palaeozoic  Echinoids  had 
been  suppressed.  But  in  their  specialisation  they  proceeded  much  further  than  any 
recent  Arbaciid.  Their  interambulacrals  were  more  reduced,  their  plates  more  firmlv 
fused,  their  apical  System  relatively  enlarged,  and  the  radioles  still  more  restricted 
to  the  oral  surface.  Pygmaeocidaris  is  far  advanced  in  all  the  characters  of  the 
Arbacina,  but  has  not  fully  attained  the  peculiar  Tiarechinid  characters.  Therefore 
I  regard  these  latter  characters  as  independently  acquired  by  it,  and  in  no  way  as 
ancestral.  Between  the  earlier  Arbacina  and  the  Tiarechinidae  there  is  no  particular 
resemblance ;  and  while  study  of  recent  Arbaciidae  may  elucidate  the  mode  of 
life  of  their  Triassic  homoeomorphs,  I  fail  to  see  that  it  can  cast  any  light  on  the 
affinities  of  the  latter. 

The  genus  Triadocidaris  is  rediagnosed  (p.  69),  with  T.  subsimilis  (Münst.) 
as  genotype,  and  of  it  three  new  species  are  described :  T.  persimilis  related  to 
T.  subsimilis,  T.  praeternobilis  related  to  T.  subnobilis,  and  T.  immuniia  which 
shows  resemblances  to  both  Anaulocidaris  and  Mesodiadema. 

Miocidaris  is  discussed  at  length  (p.  83)  and  rediagnosed  with  M.  Cassiani 
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as  genotype,  that  name  being  proposed  for  Cidaris  Klipsteini  Desor  non  Marcou.  This 
proposal  and  a  part  of  the  discussion  has,  since  those  pages  vvere  in  type,  been 
published  in  a  separate  paper  on  Eocidaris  (Bather,  Jan.,  1909,  not  1908  as  quoted 
on  p.  86).  In  the  course  of  this  discussion,  as  also  in  the  paper  just  mentioned, 
Eocidaris  is  restricted  to  E.  laevispina  and  E.  scrobicidata,  the  former  being  taken 
as  genotype  (p.  86).  Cidaris  Keyserlingi,  which  has  very  generally  been  regarded 
as  an  Eocidaris ,  is  now  referred  to  Miocidaris ,  and  Eotiaris  Lambert  is  therefore 
not  accepted  (p.  85).  A  number  of  fragments  are  referred  to  Miocidaris,  but  for 
only  two  forms  are  new  names  proposed  —  M.  verrucostis  and  M.  planus. 

The  discovery  of  interambulacral  plates  that,  it  is  believed,  belong  to  the  same 
species  as  the  radioles  described  as  Anaulocidaris  testudo,  has  caused  the  resusci- 
tation  of  that  genus  as  a  peculiar  type  of  Cidarid  (pp.  94,  138). 

An  interambulacral  fragment  from  the  Cassian  beds  of  Cserhät  that  seemed 
to  resemble  the  description  of  Eodiadema  granulatum  led  to  a  discussion  of  the 
genus  (p.  100).  It  was  not  tili  the  sheet  containing  those  remarks  was  already 
completed  that  I  discovered  the  original  specimens  of  Eodiadema,  just  in  time  to 
insert  a  brief  Statement.  Further  specimens  have  since  been  placed  in  my  hands, 
and  I  hope  to  publish  a  separate  account.  In  the  remarks  on  the  type-species  I  have 
nothing  to  alter,  but  I  now  think  that  the  reference  of  the  fragment  from  Cserhät 
to  Eodiadema  is  more  than  doubtful. 

In  order  to  understand  the  relations  of  various  Diademoid  fragments  from 
Bakony,  I  studied  the  genera  with  which  comparison  seemed  likely  to  be  profitable, 
and  some  of  the  results  of  this  study  are  summarised  on  pages  102 — 117.  The 
genera  chiefly  discussed  are :  Archaeodiadema  Gregory,  which  seems  to  me  a 
Hemipedina;  Palaeopedina  Lambert,  which  also  appears  insufficiently  distinguished 
from  the  same  genus ;  Orthopsis  Cotteau,  which  I  am  led  to  regard  as  a  post- 
Bajocian  modification  of  Diademopsis,  and  not  so  primitive  as  has  been  supposed ; 
Hemipedina  Wright  and  Diademopsis  Desor,  which  do  really  seem  to  represent 
two  distinct  lines  of  descent,  although  repeated  modifications  render  it  difficult  to 
assign  every  species  to  its  correct  genus  ;  this  difficulty  of  discriminating  the  genera 
has  been  expressed  by  almost  every  writer  on  the  subject,  and  the  proposal  to 
retain  the  prior  Hemipedina  as  the  main  genus  in  a  broad  sense,  while  referring 
certain  species  to  Hemipedina  (s.  str.)  and  Diademopsis  as  subgenera,  will,  it  is 
hoped,  serve  practical  convenience  until  our  knowledge  is  further  advanced.  Finally 
Mesodiadema  Neumayr  receives  fairly  full  discussion,  but  without  examination  of 
the  various  original  specimens  (such  as  time  did  not  permit  me  to  undertake)  this 
cannot  pretend  to  finality.  The  result  of  this  comparative  study  is  that  two  Raiblian 
species  from  Bakony  are  referred  to  Mesodiadema  —  M.  margaritatum  and  M.  latum  — 
and  one  is  regarded  as  an  ancestral  form  of  Diademopsis — Hemipedina  (Diadem¬ 
opsis)  incipiens .  Mesodiadema  latum,  as  subsequently  pointed  out  (p.  229)  appears 
to  include  the  interambulacral  fragment  doubtfully  referred  by  von  Wöhrmann  to  his 
Cidaris  Sckwageri,  but  whether  it  is  conspecific  with  the  radiole  that  is  the  holotype 
of  that  species  must  remain  undecided ;  it  seems  more  probable  that  its  radioles  in 
Bakony  are  represented  by  some  of  the  forms  here  described  as  Radiolus  lineola  (p.  234).* 

The  Radioles  of  Triassic  Echinoidea,  especially  the  numerous  forms  from  St. 


*  It  is  unfortunate  that  in  this  study  of  the  Diademoida  I  had  not  the  advantage  of  Dr.  A. 
Tornquist’s  valuable  paper  «Die  Diadematoiden  des  württembergischen  Lias».  (Zeitschr.  deutsch,  geol. 
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Cassian,  have  been  a  perpetual  source  of  trouble  to  systematists.  A  final  solution 
of  the  difficulty  cannot  be  expected  until  every  known  form  shall  have  been  found 
in  unmistakeable  association  with  a  determinable  test.  Since,  however,  such  disco- 
veries  are  not  likely  to  be  numerous,  vve  have  to  do  the  best  vve  can  with  other 
methods.  There  are  two  lines  of  attack  that  promise  an  advance.  One  is  the 
study  of  the  variations  due  to  position  on  the  test  or  to  individual  grovvth,  and  the 
comparison  of  large  series,  with  the  aid  of  biometry  when  possible.  These  methods 
are  discussed  on  pages  136 — 138,  and  a  concrete  illustration  of  them  is  afforded 
by  the  study  of  a  large  series  of  radioles  differing  greatly  in  form,  but  all  referred 
to  a  single  species,  Anaulocidaris  testudo,  and  all  distinguished  from  those  of  the 
corresponding,  though  less  complete,  series  referred  to  A.  Buchi.  The  second  mode 
of  attack  is  the  study  of  thin  sections  under  the  microscopc,  as  lately  developed 
by  Dr.  Hesse  (1900).  The  application  of  this  method  in  combination  with  the  pre- 
ceding,  as  well  as  the  careful  study  of  type-specimens,  has  enabled  me  to  formu- 
late  conclusions  on  a  rather  wider  basis  of  fact  than  has  previously  been  attempted. 

These  studies  have  led  me  to  investigate  many  forms  of  radiole  not  actually 
known  from  Bakony,  and  a  few  of  the  results  are  mentioned  in  the  preceding  pages. 
It  may  therefore  be  useful  to  give  here  a  brief  synopsis  of  the  species  accepted, 
with  their  chief  Synonyms.  The  name  Cidaris  is  used  for  certain  species,  merely 
because  it  nearly  always  has  been  used,  and  it  must  not  be  taken  to  connote 
more  than  the  Cidarid  nature  of  the  radiole. 

Anaulocidaris  Buchi  (Münst.  in  Golde.)  (p.  155) 

Syn.  Cidaris  remifera  Münst. 

Var.  A.  Buchi  granulata  mut.  nov. 

Anaulocidaris  testudo  n.  sp.  (pp.  94,  140) 

Cidaris  alata  Ag.  (p.  170) 

Syn.  C.  semicostata  Münst. 

Varr.  C.  alata  typica 

C.  alata  subalata  d’Orb. 

C.  alata  poculiformis  mut.  nov. 

Cidaris  dC  Orbignyiana  Klipst.  non  C.  Orbignyana  Ag.  (p.  171) 

Synn.  C.  Klipsteini  Marcou  non  Desor 
C.  anipla  Desor 

Cidaris  austriaca  Desor  (p.  171) 

Syn.  C.  ovifera  Klipst.  non  Ag. 

Cidaris  dorsata  Münst.  ex  Bronn  MS.  (p.  178) 

Synn.  C.  foratus  Quenst. 

Radiolus  crumena  Quenst. 

Varr.  C.  dorsata  typica 

C.  dorsata  marginata  mut.  nov. 

Cidaris  scrobiculata  Braun  in  Münst.  (p.  183) 

Cidaris  fustis  Laube  (p.  184) 

Cidaris  decorata  Münst.  (p.  185) 

Cidaris  fasciculata  Klipst.  (p.  187) 

Syn.  C.  avena  Desor. 

Ges.  LX,  pp.  378 — 384,  pls.  xv- — xix,  Nov.  1908,  and  pp.  385 — 430,  1909t.  In  so  far  as  onr  conclusions 
agree,  their  absolute  independence  will  give  them  the  more  weight. 
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Cidaris  similis  Desor  (p.  188) 

Synn.  C.  baculifera  Ag.,  Münst.,  non  C.  bacculifera  Ag. 

C.  Braunii  Desor  var.  C.  baculifera  Münst.,  Agassiz  &  Desor, 
non  C.  Braunii  Desor. 

Cidaris  Waechteri  Wjssm.  in  Münst.  (p.  191) 

Synn.  C.  catenifera  Ag.,  Münst.,  non  Ag. 

C.  Braunii  Desor  in  Agassiz  &  Desor,  excl.  var.  baculifera. 
Cidaris  Wissmanni  Desor  in  Agassiz  &  Desor  (p.  195) 

Syn.  C.  spinosa  Ag.,  Münst.,  non.  Ag. 

Var.  nov.  C .  Wissmanni  rudis 
Cidaris  Hausmanni  Wissm.  in  Münst.  (p.  201)* 

Varr.  C.  Hausmanni  typica 

C.  Hausmanni  tofacea  mut.  nov. 

Cidaris  parastadifera  Schafh.  (p.  207) 

Syn.  C.  cf.  marginata  Schafh. 

Cidaris  decoralissima  VVöhrm.  (p.  213) 

Radiolus  raiblianus  n.  sp.  (p.  216) 

Radiolus  penna  n.  sp.  (p.  218) 

Cidaris  trigona  Münst.  (p.  219) 

Synn.  C.  imbricata  Cornalia 
C.  truncata  Cornalia 
Radiolus  complanatus  Quenst.  (p.  224) 

Cidaris  Roemeri  Wissm.  in  Münst.  (p.  224) 

Synn.  C.  tyrolensis  Desor 

C.  spinulosa  Klipst.  non  F.  A.  Roemer 
C.  sub spinulosa  d'Orb. 

C.  perplexa  Desor 
Cidaris  ßexuosa  Münst.  (p.  225) 

Synn.  C.  cingulata  Münst. 

C.  Brandis  Klipst. 

?  C.  Petersi  Laube 
C.  undulatus  Quenst. 

Cidaris  Meyeri  Klipst.  (pp.  226,  234) 

Cidaris  linearis  Münst.  (p.  227) 

Syn.  C.  bicarinata  Klipst. 

Cidaris  Schwa gcri  Wöhrm.  (p.  228) 

Radiolus  lineola  n.  sp.  (p.  230) 

Varr.  R.  lineola  niajor 
R.  lineola  minor 

Cidaris  grandaeva  Alberti  ex  Goldf.  MS.  (p.  233). 


*  In  discussing  (p.  212)  the  supposed  nomen  nudum  Cidaris  Klipsteini  Gümbel  (1861),  it  should 
liiive  been  added  that  the  name  was  used  by  Klipstein  himself  (1883,  pp.  47,  50)  for  radioles  frorn 
Cassian  beds  at  the  Stuores  and  Proiongei;  but  he  added  «zum  Theil  Hausmanni ».  Since  the  Klipstein 
collection  in  the  British  Museum  was  purchased  in  1861,  it  naturally  contains  no  specimens  labelled 
with  this  name ;  those  so  labelled  in  the  Klipstein  collection  at  Budapest  are  probably  the  chiel 
evidence  for  Klipstein’s  record.  They  nray  have  been  intermediate  in  position  on  the  test  between 
the  radioles  named  C.  Hausmanni  and  C.  similis. 
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4.  Nomenclature. 

Düring  the  progress  of  this  work  various  questions  of  nomenclature  have  pre- 
sented  themselves,  or  have  been  raised  by  others.  With  most  of  these  I  have 
attempted  to  deal  in  special  papers,  but  it  will  be  convenient  to  give  a  brief  sum- 
mary  here. 

The  name  Encrinus  has  had  a  curious  history,  but  for  about  a  Century  it  has 
been  generally  if  not  universally  used  for  the  well  known  Stone-lily  of  the  Muschel¬ 
kalk,  to  which  it  was  applied  by  Lachmund  (1669)  and  his  successors.  Indeed, 
though  isolated  portions  of  the  Lilium  lapideüm  may  have  received  special  names, 
the  fossil  as  a  whole  has  never  been  called  anything  but  Encrinus  or  Encrinites. 
Naturally,  before  detailed  study  led  to  the  discrimination  of  the  various  genera  of 
Crinoidea,  the  name  Encrinus  was  often  extended  to  other  fossils  now  known  by 
distinctive  names.  Similarly,  when  living  stalked  crinoids  were  first  dredged  in  the 
Caribbean  Sea,  and  when  it  was  recognised  that  they  belonged  to  the  same  dass 
of  animals,  the}r  also  were  provisionally  called  Encrinus.  In  this  sense,  as  has 
already  been  noted  on  p.  30,  we  find  the  name  Encrinus  applied  by  Ellis  (1762), 
Blumenbach  (1779 — 1807),  and  others.  But,  as  reference  to  those  writers  will  show, 
they  had  no  intention  of  removing  the  accepted  name  from  the  Triassic  fossil  to 
the  recent  animal.  Unfortunately  the  earlier  systematic  works  in  which  a  binominal 
Latin  nomenclature  was  used,  beginning  with  the  tenth  edition  of  Linnaeus  (1758), 
dealt  almost  entirely  with  recent  animals,  so  that  the  chance  of  Encrinus  being 
legitimized  in  its  usual  sense  was  seriously  diminished. 

Consequently  Mr.  Austin  H.  Clark,  who  has  recently  attempted  to  apply  the 
modern  rules  of  nomenclature  in  a  very  rigid  manner  (1908,  1909),  maintains  that 
Encrinus  should  be  ascribed  to  Blumenbach  (1779)  with  Isis  asteria  Linn.  as  genotype. 
Mr.  Frank  Springer,  however,  in  a  weighty  paper  (1909)  points  out  that  Andreae 
(1763)  formally  proposed  the  name  Encrinus  coralloides  for  certain  fossils,  and  that 
(if  no  prior  use  can  be  found)  the  name  Encrinus  must  be  ascribed  to  Andreae 
and  interpreted  according  to  the  fossils  mentioned  by  him.  Unfortunately,  both 
Air.  Clark  (1908)  and  Mr.  Springer  (1909)  quote  Andreae  incorrectly.  Andreae’s 
reference  to  D.  Brückner’s  «Merkwürdigkeiten  der  Landschaft  Basel»  is  not  to  «Part  6» 
as  stated  by  Mr.  Clark,  nor  to  «Table  8  of  the  eighth  Stueck»  as  Mr.  Springer 
says,  but  to  «die  in  dem  siebenten  Stücke...  beschriebene  und  auf  der  siebenten 
Tafel  abgebildete  Corallenschwämme»,  namely  «die  sechs  Stücke  g.  h.  i.  k.  1.  m». 
This  plate,  with  the  description,  not  by  Brückner  but,  as  both  Brückner  and  Andreae 
testify,  by  Joh.  Jakob  Bawier,  was  published  in  1752.  The  fossils  denoted  are 
not  those  mentioned  by  de  Loriol  in  his  «Crinoides  fossiles  de  la  Suisse»  and 
referred  by  him  to  Millericrinus  ecliinatus.  They  are  thick  stem-fragments  or  branch- 
ing  roots  of  various  species  of  Apiocrinidae,  but  to  which  species  or  even  to 
which  genus  they  should  be  referred  cannot,  in  my  opinion,  be  determined  from  the 
figures  and  descriptions,  and  the  silence  of  de  Loriol  on  the  matter  indicates  that 
he  shared  that  opinion. 

If  then  it  were  necessary  to  accept  Encrinus  Andreae,  the  conclusion  would 
not  be  that  drawn  by  Mr.  Springer.  If  interpreted  by  the  fossils  referred  to,  the 
name  would  be  merely  a  published  name,  based  on  an  indeterminable  species,  and 
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therefore  incapable  of  being  used  in  that  or  any  other  sense.  But  if  interpreted 
by  Andreae’s  own  words  in  the  same  sentence  and  elsevvhere  on  the  associated 
pages,  it  is  clear  that  by  « Encrinns »  Andreae  in  the  first  place  understood  the 
«Lilienstein»,  just  as  Ellis  did,  and  just  as  Blumenbach  did. 

Further  evidence  as  to  the  Contemporary  use  of  «Encrinus»  is  afforded  by 
J.  Hofer  (1760  «De  Polyporitis  vel  Zoophytis  petrefactis»,  Acta  Helvet.  IV).  ln  the 
learned  account  of  bis  genus  Anthoporitci ,  he  comes  (p.  204)  to  the  list  of  « Entrochi 
florales  sive  Encrini »,  and  these  are  illustrated  by  various  figures  of  undoubted 
Encrinus  Uliiform is. 

As  for  the  use  of  Encrinus  by  Schulze*  (1760),  there  can  never  have  been 
any  doubt  as  to  bis  meaning,  whether  his  words  or  his  plates  be  taken  into  account ; 
and  for  this  reason  it  bas  always  seemed  to  me  the  simplest  and  most  satisfactory 
course  to  credit  the  name,  in  its  Post-Linnean  use,  to  him.  This,  with  a  full  know- 
ledge  of  all  the  facts,  I  have  done  in  the  earlier  pages  of  this  memoir.  If  the  alter¬ 
native  be  an  ultra-rigid  application  of  the  rules,  the  result  would  simply  be  the 
elimination  of  the  name  Encrinus ,  and  some-one  would  have  to  find  another.  There 
might  be  some  advantages  in  this  course,  but  is  it  really  vvorth  while  ?  Perhaps 
we  should  have  to  use  Flabellocrinites  Klipstein,  perhaps  Chclocrinus  v.  Meyer.  For 
further  discussion  of  the  general  principle,  I  beg  to  refer  the  reader  to  a  paper  on 
«Some  common  Crinoid  Names,  and  the  Fixation  of  Nomenclature»  (Ann.  Mag. 
Nat.  Hist.,  July,  1909). 

If  the  conclusions  of  Mr.  A.  H.  Clark  (1909)  concerning  the  name  Encrinus 
were  well  founded,  that  name  would  have  to  be  employed  for  the  genus  including 
Isis  asteria  Linn.  At  present  most  active  workers  on  Crinoidea  are  agreed  to  call 
that  genus  « Isocrinus » ,  and  so  it  is  called  in  the  present  memoir.  For  the  reasons 
just  given  1  do  not  consider  that  the  name  Encrinus  can  be  applied  to  it.  Various 
attempts  have  been  made  to  subdivide  the  genus  yet  further,  but  our  knowledge 
of  the  Triassic  species  is  not  yet  enough  to  enable  us  to  say  to  which,  if  any,  of 
those  subdivisions  they  should  be  referred. 

The  names  Isocrinus  and  Balanocrinus  are  further  discussed  in  my  paper  on 
«Some  common  Crinoid  Names  &c.»  (1909). 

Under  Echinoidea  the  name  Echinocrinus  will  be  observed,  used  as  the  equi- 
valent  of  Archaeocidaris.  Full  discussion  of  this  will  be  found  in  my  note :  « Echi¬ 
nocrinus  versus  Archaeocidaris »  (Nov.  1907).  Here  I  have  only  to  say  that,  while 
there  can  be  no  doubt  as  to  the  consequences  of  the  rules,  this  seems  to  me  just 
one  of  those  cases  that  should  be  settled  by  a  properly  constituted  authority  in 
defiance  of  the  rules. 

The  application  of  the  names  Eocidaris  and  Miocidaris  has  already  been 
mentioned  under  «Systematic ',  (p.  260)  and  full  discussion  will  be  found  in  my 
paper  on  Eocidaris  (Jan.  1909).  I  am  glad  to  learn  that  Professor  R.  T.  Jackson  con- 
curs  in  my  treatment  of  Eocidaris,  which  it  seems  probable  will  eventually  prove 
to  be  a  synonym  of  Echinocrinus  (=  Archaeocidaris). 

*  «Schulze»,  says  Mr.  Clark  (1908,  p.  517),  «was  merely  repeating  the  name  by  which  these 
fossils  were  known  to  pre-I.innaean  authors»,  he  was  merely  «a  Compiler  who  copied  their  names». 
This  is  rather  unfair  to  one  who  was  not  only  a  zoologist  of  repute,  but  who  had  himself  written  an 
important  paper  on  these  particular  fossils  (1756). 
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tyrolensis. 

—  Miocidaris  sp.,  89,  2;8. 
Beuthen,  15,  16. 

«bevelled»  sutures,  64;  in  Anau¬ 
locidaris,  95  ;  in  Archaeocida¬ 
ris,  87,  88,  95 ;  in  Mesodia- 
dema,  121;  in  Miocidaris,  87, 
88,  92. 

Beyer,  8. 

Beyrich,  H.  E.,  11,  14,  15,  178, 
188,  201,  266. 
beyrichi,  Encrinus,  21. 
bicarinata,  Cidaris,  219,  225, 
227,  262,  PI.  XIII,  f.  434. 
biformis,  Cidaris,  228. 
biometric  methods,  261,  vide 
etiam  measurement. 
biserial  interambulacrum,  251. 
bispinosa,  Cidaris,  188, 190, 195. 
blaburensis,  Cidaris,  115. 

—  Leptocidaris,  1 1 5. 

- —  Mes'odiadema,  115. 

«blade»  of  shaft,  135. 
Blaschke,  F.,  242,  266. 
Blumenbach,  J.  F.,  7,  8,  30, 
263,  266,  267. 

blumenbachi ,  Paracidaris,  99. 
bonei,  Hemipedina,  105, 106, 1 17. 
—  Py gast  er,  106. 

«boss»  of  tubercle,  62. 
Boiliriocidaris ,  250. 
bouchardi,  Hemipedina.  103, 111. 

—  Phymopedina,  103, 108, 111. 
Bourgueticrinidae,  6. 

«bouton»,  135. 

bowerbanki,  Diademopsis,  1 08, 
116,  253. 

—  Hemipedina ,  102. 

«brace»,  130. 

brachial  of  Isocrinus  ?,  58,  247. 
branchiae,  external,  origin  of,  25 1 . 

—  internal,  252. 
branchial  clefts,  origin,  251. 
brandis,  Cidaris,  225,  226,  262. 
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Braun,  C.  F.  W.,  102,  178,  183, 
267,  271. 

brauni,  Cidaris,  180,  188,  191. 
192,  193,  195,  215,  262. 

—  Isocrinus,  30,  257. 

—  Pentacrinus,  30,  257. 
British  Museum,  3,  4,  9,  12,  15, 

16,  18,  23,  30,  31,  36,  59,  70, 
74,  78,  83,  85,  86,  87,  94, 
101,  102,  104,  106,  108,  109, 
140,  157,  161,  163,  167,  171, 
172,  183,  184,  185,  186,  187, 
189,  190,  191,  193,  196,  201, 
202,  205,  212,  220,  221,  223, 
224,  225,  226,  227,  230,  233, 
245,  262. 

Broili,  F.,  54,  86,  94,  136,  139, 
140,  168,  170,  171,  183,  185, 
186,  188,  190,  191,  192,  195, 
201,  202,  205,  212,  219,  223, 
242,  243,  245,  246,  267. 
Bronn,  H.  G.,  171,  178,  267. 
bronni,  Cidaris,  185. 

Brückner,  D.,  263,  267. 
Bryozoen-dolomit,  86. 
buccal  clefts,  origin,  251. 
buccalis,  Diademopsis,  110. 

— •  Hemicidaris,  110. 
Buchenstein,  173,  175. 
buchi,  Anaulocidaris,  94,  136, 
137,  138,  139,  140,  143,  147, 
148,  149,  155—168,  169,  178, 
245,  261,  PI.  X,  ff.  245—255. 

—  Cidaris,  94,  139. 

—  Cidarites,  138,  139. 

—  Encrinites,  9,  268. 

• —  mut.  granulata,  Anauloci¬ 
daris,  168,  246,  261. 
Buckman,  J.,  101,  267,  271. 
Budapest,  Földtani  Intezet,  4,  18, 
212,  262. 

«bügelstücke»,  130. 

Bulgaria,  Kotei,  245. 

Cainocrinus,  30. 

Callovian  103,  104. 
calva,  Hemipedina,  104. 

—  Plialacropedina ,  104. 
Calycina,  100. 

Campillberge,  226. 

Canavaki,  M.,  270. 
cancellistriatus,  Encrinus,  13, 

237,  243,  PI.  I,  ff.  11—22. 
candelabrum,  Isocrinus,  38,  44, 
47,  57,  237,  243,  246,  250, 
257,  PI.  III,  ff.  61—76. 


caput-mcdusae,  Encrinus,  7. 

carbon  in  fossils,  52,  204,  223. 

Carboniferous  ancestors  of  Ci- 
daridae,  250. 

—  crinoid  stems,  249. 

Cardita  Oolith  (seit  Schichten), 

17,  54,  140,  168,  180,  195, 
228,  229,  235,  243. 

Carnian,  1 1 5. 

Carpenter,  P.  H.,  25,  26,  28, 
30,  41,  49,  248,  267. 

Cassian  age,  evidence  of,  242. 

—  and  Cserhät,  Crinoid  faunas 
compared,  242,  243. 

Beds,  156,  182,  191,  201, 
243,  262. 

cassiani,  Miocidaris ,  84,  85,  87, 
88,  92,  212,  259. 

cassianus,  Encrinus ,  6,  9,  14,  19, 
237, 242, 243, 256,  PI.  I,  ff.  1  —9. 

—  Flabellocrinites,  9,  11. 

catenifera,  Cidaris,  191, 192, 262. 

caudex,  Traumatocrinus,  243. 

Cenocrinus,  30. 

Cenomanian,  108. 

«central  area»  of  joint-face,  26. 

Chelocrinus,  264. 

Cheltenham,  101. 

China,  16. 

choffati,  Gymnodiadema,  104. 

Cidaridae,  68. 

Cidaris,  225,  272:  admeto,  alata, 
amaltheoides,  ampla ,  austriaca 
avena,  bacculifcra,  baculifera, 
bechei,  bicarinata,  biformis, 
bispinosa,  blaburensis,  bran- 
dis,  brauni,  bronni,  buchi,  ca¬ 
tenifera,  cingulaiapom planata, 
coronata,  criniferus,  decorata, 
decoratissima,  d'Orbignyiana, 
dorsata,  fasciculata,  flexuosa, 
fustis,  gigantea,  grandaeva, 
hausmanni,  imbricata,  keyser- 
lingi,  Mipsteini,  laqueatus,  lia- 
gora,  linearis,  lineola,  margi- 
nata,  meyeri,  octoceps,  olifex, 
orbignyana,  ovifera,  papillata, 
parastadifera,  perplexa,  per- 
similis,  petersi,  pirifera,  po- 
culiformis,regularis,remifcra, 
roe meri,  Schwager i,  scrobicu- 
lata ,  semicostata,  spinosa,  spi¬ 
nulosa,  subalata,  subbispinosa, 
subnobilis,  subnodosa,  subsi- 
niilis,  subspinulosa,  suessi, 
thouarsi,  transversa,  trigona, 


truncata,  tyrolensis,  undulatus, 
venusta,  waechteri,  wissmanni. 
Vide  etiam  Cidarites. 
[Cidaris'],  not  in  Trias,  138. 
Cidarites:  buchii,  dorsatus,  fora- 
tus,  miliaris,  spinulosus.  Vide 
etiam  Cidaris. 

Cidaroida,  66—99;  differences 
from  Diademoida,  251. 
Cidaropsis,  103  :  minor. 
cimiciformis,Radiolusalatiis,  1 70. 
cingulata,  Cidaris ,  225,  226,  262. 
«circular»,  24. 

cirrals,  Isocr.  candelabrum,  40; 
I.  hercuniae,  53 ;  I.  scipio,  44 ; 
I.  tyrolensis,  32,  35,  36. 
cirri  of  stem,  249. 
«cirrus-facet»,  28. 

Clark,  A.  H.,  263,  264,  267. 
Clark,  H.  L.,  267. 
elypeata,  Goniocidaris ,  98,  136, 
169,  170,  178. 

Clypeaster,  129,  130. 
Coelopleurus,  259. 
collections  examined,  3,  4. 
collenoti,  Pseudo  diadema,  101. 
«collerette»,  135. 

Colobocentrotus :  atratus. 
colour  bands  in  radiole,  226. 
colour  in  fossils,  204. 
columnals,  compound,  11,  23. 

—  evolution,  249. 

—  hexagonal,  49,  246. 

-  of  Bakony  Encrinidae,  249, 

—  of  Pentacrininae,  preserv- 
ation,  55. 

—  terminology,  24. 

—  young,  41. 

«columns»of  echinoid  plates,  60. 
«compass»,  130. 
compass-muscles,  function,  252. 
complanata,  Cidaris,  192. 
complanatus,  Radiolus,  224,  262, 
PI.  XVIII,  f.  454. 
compound  columnals,  11,  23. 
«concave»,  25. 
«concavi-stellate»,  25. 

«condyle»  of  radiole,  136. 
«confluent»  crenellae,  28. 

« — »  scrobicules,  63. 
«contiguous»  scrobicules,  63. 
«convex»,  25. 

Conwentz,  H.,  8. 

Corallian,  103,  104,  123. 
coralloides,  Encrinus,  263. 
Cornalia,  E.,  219,  223,  267. 


278  Triassic  Echinoderms  of  Bakony. 


cornaliae,  Plegiocidaris,  94,  99. 
«corona»,  60. 
coronata,  Cidaris,  213. 
coronatus,  Echinus,  99. 

—  Plegiocidaris,  99. 
Cornbrash,  109. 
eortex,  174,  186,  225,  233. 
Cortina,  36. 

Cotteau,  G.  H.,  103,  107,  109, 
267. 

Crailsheim,  233. 

Crema,  C.,  267. 

«crenelate»  suture  line,  28. 

« — »  tubercle,  62. 

«crenellae»  of  petal  in  Crinoid 
stem,  27. 

Crick,  W.,  100. 

Crick,  W.  D.,  100,  267,  274. 
crinifera,  Acrosalenia,  101. 
criniferen,  100. 

criniferum,  Mesodiadema,  1 1 4. 
criniferus,  Cidaris,  114. 
Crinoidea,  of  Bakony  Trias,  237, 
240  ;  nature  of  Bakony  fossils, 
5  ;  of  Cserhät  &  Jeruzsälem- 
hegy  groups  compared,  241, 
242. 

crumena,  Radiolus,  223,  261. 
Cserhät,  9,  12,  13,  14,  17,  19, 
22,  38,  43,  48,  56,  58,  68, 
70,  87,  89,  93,  99,  102,  119, 
135,  173,  175,  179,  186,  188, 
190,  194.  197,  198,  199,  205, 
206,  232,  241. 

—  and  Cassian  Crinoid  faunas 
compared,  242,  243. 

—  group,  Echinoidea,  244 ; 
localities,  241. 

Csöszdomb,  Veszprem,  45,  241. 
curionii,  Plegiocidaris,  94,  99. 
Cutting  I,  Veszprem-Jutas  Ry., 
32,  36,  37,  48,  76,  87,  92, 
95,  117,  119,  124,  132,  133, 
140,  173,  176,  180,  208,  231  — 
232,  241. 

Cutting  IV,  Veszprem-Jutas  Ry., 
37,  79,  119,  140,  188,  208, 
211,  232,  241. 

«cylindrical»,  25. 

Dadocrinus,  6,9, 10, 18, 242, 249. 

—  sp..  19,  237,  PI  I,  f.  28. 
Dantzig,  Provincial  Museum,  8. 
davidsoni,  Hemipedina,  109. 

—  Orthopsis,  109. 

Dechen,  H.  von,  14. 


decorata,  Cidaris,  174,185,  188, 
195,  216,  239,  246,  261,  PI. 
XII,  f.  342,  XV,  f.  442. 
decoratissima,  Cidaris,  188,  213, 
239,262,  PI.  XIII,  ff.  393—398. 
Defrance,  M.  J.  L.,  190. 
Belage,  Y.,  66,  67,  98,  99,  100, 
101,  113,  267. 

delta,  Miocidaris  sp.,  93,  238, 
PI.  VII,  ff.  161—163. 
Dendrocrinoidea,  249. 
«depressed»,  26. 

«desmactinic»,  67. 

Des  Moulins,  C.,  59,  62,  63, 
130,  267. 

Desor,  P.  J.  E.,  60,  62,  83,  109, 
110,  111,  135,  138,  139,  158, 
162,  170,  171,  175,  178,  187, 
189,  190,  .191,  195,  201,  224, 
233,  265,  268. 

Deubach,  20. 

Diadema,  225  :  globnlus,  granu¬ 
läre,  microporum,  minimum, 
repellini,  seriale,  setosum. 
Diadematidae,  102  ;  earliest 
forms,  251  ;  various  genera 
discussed,  103. 

Diadematoid  ambulacra,  125 — 
128,  238,  255,  PI.  IX,  ff.  214 — 
219. 

—  radioles,  225. 

Diademina  of  Bakony,  102. 
Diademoida,  1 00 —  1 28, 247;  diffe- 
rences  from  Cidaroida,  251  ; 
evolution  from  Cidaridae, 
250-  256. 

Diademöpsis,  104,  105,  108,109, 
110.  1 16,  117,  123,  244,  251, 
256,  260 :  aequituberculata, 
bowerbanki,  buccalis,  heeri, 
incipiens,  pacomei,  serialis. 
Dialithocidaris,  258. 

Dicyclica,  41. 

Diplolrypa,  222. 

«distal»,  24. 

«distinct»  scrobicules,  63. 
Doederlein,  L.,  68,  69,  71,  74, 
75,  81,  83,  84,  85,  86,  87, 
97,  98,  136,  137,  139,  169, 
170,  178,  247,  257,  258,  259, 
268. 

Dörgicse,  Zalamegye,  Hangyds- 
erdö,  1 6. 

«domb»,  241. 

D’Orbigny  see  Orbigny,  A.  C, 
D.  d’. 


d'Orbignyiana,  Cidaris,  171,212, 
261 

dorsal  cup  of  Isocrinus,  247. 
dorsata,  Cidaris,  138,  171,  172, 
173,  177,  178,  183,  201,  202, 
207,  220,  223,  239,  245,  261, 
268,  Pis.  XI,  XIV. 

—  marginata,  Cidaris,  180,  PI. 
XI,  ff.  312—333,  XIV,  f.  489. 

—  typica,  Cidaris,  179,  PI.  XI, 
ff.  310,  311,  XIV,  f.  438. 

—  et  Hausmanni,  Cidaris  sp. 
cf.,  206,  239,  PI.  XII,  ff.  372— 
374. 

dorsatus,  Cidarites,  178. 

—  « fungiformis » ,  Radiolus, 
182. 

Dresden,  Zwinger,  3,  8. 
droebakensis,  Strongylocentrotns, 
251. 

Duncan,  P.  M.,  60,  62,  63,  64, 
66,  68,  98,  100,  101,  102, 
103,  105,  113,  116,  122,  123, 
130,  135,  253,  268,  274 
Dusslingen,  114. 
dwarfed  Encrinus,  10,  242. 

—  faunas,  243. 

Eastman,  C.  R.,  268,  274  ;  vide 
etiam  Zittel-Eastman. 
echinatus,  Millericrinus,  263. 
Echinocrinus ,  7 5, 251 ;  name  264. 
Echinocystis,  1 29,  250. 
echinoid  test,  terminology,  59. 
Echinoidea  of  Bakony  Trias,  59, 
238  -  240. 

—  of  Cserhät  &  Jeruzsdlem- 
hegy  groups  compared,  242, 
244. 

Echinothuridae,  123. 

Echinus :  coronatus,  minutus. 
Eck,  H„  15,  16,  268. 
Ectobranchiata,  origin,  250 —  256. 
Eiselei'  bei  Hindelang,  94. 
elegans,  Astropecten,  236. 

Ellis,  J.,  8,  30,  263,  268. 
Emmeich,  H.,  9,  268. 
Encrinites,  7,  263;  buchii,  grami- 
losus,  schlottheimii. 
Encrinidae,  7  ;  disappearance  of, 
243 ;  evolutionary  position  248. 
Encrinus,  5,  6,  7,  21,  30,  241, 
242,  245,  248,  249,  272  ; 
name,  263,  264 :  beyrichi, 

cancellistriatus,  caput-medu- 
sae,  cassianus,  coralloides,  fos- 
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silis,  gracilis,  granulosus,  lilii- 
formis,  radiatus,  silesiacus, 
varians. 

[ Encrinus ]  sp..  14,  PI.  I,  f.  23; 
21,  237. 

encrinus,  Helmintholithus,  7. 
«endkrone»,  178,  193. 

Enneberg,  160. 

Entrochi,  5,  241. 

—  florales ,  264. 

Entrochus,  7  ;  term,  138  :  insig- 

nis,  quin  quer adiat  us,  rotifor- 
mis,  silesiacus. 

Entrochus  cf.  « Pentacrinus  ve- 
nustus»,  22,  PI.  I,  f.  35. 

—  sp.,  17,  237,  PI.  I,  f.  26. 
Eocidaris,  83,  86,  260 ;  name, 

624  keyserlingi,  laevispina, 
scrobiculata. 

Eodiadenta ,  85,  100,  251,  260, 
274 :  collenoti,  granulatum, 
laqueatum,  lobatum,  minutuin, 
octoceps,  parvum,  pusillum, 
reguläre. 

-  sp.,  102,  238,  260,  PI.  VIII, 
ff.  190,  191. 

Eodiademinae,  101. 

Eotiaris,  69,  83,  85,  92,  99, 
260  :  grandaeva,  keyserlingi. 
«epiphysis»,  129. 
epistereoin,  150,  174. 
«epistroma»,  64. 

«epizygal»,  25. 

«erdö»,  241. 

Erisocrinus,  248. 

Erlsattel  bei  Zirl,  31,  195. 
etheridgei,  Hemipedina,  104, 105, 
107,  109,  111,  113,  123. 

—  Pedina,  110,  123. 

«etrier»,  130. 

Euechinoidea,  248. 
Eugeniacrinidae,  6. 
Eugeniacrinus,  17. 
evolution,  of  ambulacrals,  Dia- 

demoida,  128. 

—  of  major  ambulacrals,  126, 
127. 

—  of  Arbaciidae,  259. 

—  of  Cidaris  alata  series,  173. 

—  of  columnals,  249. 

—  of  Crinoidea,  248. 

—  of  Diademina,  111. 

-  of  Diadematidae,  116. 

—  of  Diademoida  from  C-idari- 
dae,  250 — 256. 

—  in  Miocidaris,  84,  85. 


[evolution]  of  Orthopsis,  108. 

—  of  Pentacrininestem,249, 250. 

■ —  of  sutures  in  Cidaridae,  88. 

—  of  adradial  suture  in  Cida¬ 
ridae,  75 

—  of  rigid  from  flexible  suture 
in  Echinoidea,  247. 

—  of  Tiarechinidae,  259. 
external  branchiae,  function,  252; 

origin,  251. 

Extracrinus,  23. 
«extrascrobicular  surface»,  61. 

«facette  articulaire»  of  radiole, 
136. 

«falx»,  130. 

Falzarego  Strasse,  36. 
Farrenstädt,  8. 

fasciculata,  Cidaris,  186,  187, 
239,  261,  PI.  XII,  f.  343. 
faunistic  results,  241. 

«faux»,  130. 

«Felsö»,  241. 

Felso'örs,  Zalamegye,  Tanjas- 
hcgy,  14,  18. 

Flabellocrinites,  264  :  cassianus , 
flexible  sutures,  in  Echinoidea, 
69,  73,  247  ;  in  Cidaridae, 
25 1 ;  in  Mesodiadema,  Archaeo- 
cidaris,  Pehvhechinus,  Echino- 
thuridae,  123;  in  Miocidaris, 
85,  86;  in  Triadocidaris,  80, 
81  ;  of  interambulacrals  in 
Diademoida,  256. 
flexuosa,  Cidaris,  212,  224,  225, 
226,  228,  230,  234,  262. 
«floor»  of  petal,  27. 

«flush»,  26. 

Földtani  Intezet  Budapest,  4, 

18,  212. 

folds  or  ridges  on  scrobicule, 
92,  93,  98. 
food-supply,  33,  243. 

Foord,  A.  S.,  100. 
foratus,  Cidarites  seu  Cidaris, 
181,  261,  PI.  XI,  ff.  334,  335. 
Forbes,  E.,  30,  268. 
forbesi,  Asterias,  33. 
forbesiana,  Cidaris ,  251. 

—  Permocidaris,  86. 
fossilis,  Encrinus,  8. 

Fraas,  E.,  236,  268. 

Frombach,  Seiser  Alp,  166. 
fuchsii,  Isocrinus,  31,  257. 

—  Pentacrinus,  31,  245,  257. 
Füssen,  188,  201. 


«fulcrum»  of  cirrus-facet,  29. 
function  of  external  branchiae,  252 
fustis,  Cidaris,  181,  239,  261, 
PI.  XII,  ff.  340,  341. 

«gabelstiicke»,  130. 
gamma,  Diadematoid  ambula- 
crum,  127,  255,  PI.  IX,  ff.  218, 
219. 

—  var.  of  I.  tyrolensis,  vide 
tyrolensis. 

• —  Miocidaris  sp.,  92,  238, 

PI.  VII,  f.  160. 

Gartenberg,  von,  8. 
Gauthier,  V,  107,  267,  268. 
«gelenkfläche»  ol  radiole,  136. 
«genotype»,  110. 

Geologische  Reichsanstalt,  vide 
Wien. 

gigantea,  Cidaris,  178,  179. 
gills,  vide  branchiae. 
Giricsesdomb,  11,  13,  39,  43, 
45,  70,  134,  179,  197,  198, 
199,  206,  241. 

Gleirschthal,  235. 
globosa,  Orthopsis,  109. 
globulus,  Diadema,  105, 107, 270. 

— -  Palaeopedina,  105,  106, 107. 
Glyphostomata,  origin,  252,  253. 
Glyptocrinus,  5. 

Gogolin,  18. 

Goisern,  14. 

Goldfuss,  G.  A.,  10,  11,  158, 
268. 

Goniocidaris :  clypeata,  mikado. 
Goniopygus :  perforatus. 
Gordon,  M.  M.,  173,  268,  271. 
gracilis,  Dadocrinus,  271. 

—  Encrinus,  18,  20. 
grandaeva,  Cidaris,  85,  86,  233, 
234,  262. 

—  Eotiaris,  85. 
granuläre,  Diadema,  107. 
granulär is,  Orthopsis,  105,  107. 
gramdata,  Auaulocidaris  bucht, 
168,  246,  261. 

granulatum,  Eodiadema,  100, 
260. 

«granules»  of  echinoid  Ornament, 
63  ;  defined,  64. 
granulosus,  Apiocrinites  ?,  11. 

—  Encrinites,  1 1 . 

—  Encrinus,  6,  9,  11,  13,  14, 
17,  237,  242,  243,  245,  256, 
PI.  I,  f.  10. 

Gras,  C.  J.  A.,  60,  62,  63,  268. 
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Grateloup,  J.  P.  S.  de,  267,  268. 
Gregory,  J.  W.,  66,  67,  68,  100, 
101,  102,  104,  105,  114,  123, 
130,  135,  172,  248,  257,  258, 

268,  270. 

Groom,  T.  T.,  123,  269. 
growth  &  food-supply,  33,  243. 
growth-changes  in  radioles,  137. 
growth  of  columnals,  41. 
Gründler,  G.  A.,  8,  269,  274. 
Gümbel,  C.  W.  von,  212,  243, 

269. 

guerangeri,  Hemipedina,  104. 

—  Phalacropedina,  104. 
Gwilliam,  G.  T.,  203,  211,  248. 
Gymnodiadema,  104  :  clioffati. 

«half-pyramid»,  129. 

Hallern,  14. 

Haller  Anger,  17,  31,  208. 
Haller  Salzberg  bei  Innsbruck, 
168,  235. 

Hallstätter  Kalk,  10,  14 
«handle»  of  shaft,  135. 
Hangyäserdö,  16. 

Hauer,  F.  von,  269. 

Hauera,  66. 

Haueria.  66. 

Hauerina,  66. 

hausmanni,  Cidaris,  201,  207, 
213,  215,  239,  248,  262. 

—  Radiolus,  201. 

—  mut.  fofacea,  Cidaris,  20.5, 
246,  PL  XII,  ff.  370,  371. 

-  typica,  Cidaris ,  202,  PI.  XII, 
ff.  367 — 369,  PI.  XVI,  ff.  448, 
449. 

et  dorsata,  Cidaris  sp.  cf., 
206,  239,  PI.  XII,  ff.  372-374. 
Jieeri,  Diademopsis,  225. 

«hegy»  241. 

«height»  of  test,  65. 
Heiligen-Kreuz,  Enneberg,  160. 
Helmintholithus  encrinus,  7. 
Hemicidaris,  225  :  buccalis,  tria- 
theyi,  minor. 

Hemipedina,  105,  108,  100,  116, 
117,  123,  260,  274;  nature 
of  interambulacrals,  256  :  ad- 
meto,  bechei,  bonei,  bouchardi, 
bowerbanki,  calva,  davidsoni, 
etheridgei,  guerangeri,  inci- 
piens,  jardinei,  marchamensis, 
marconissae,  microgramma, 
minima,  perforata,  pusilla, 
saemanni,  smithi,  tetragram- 


ma,  thompsoni,  tubereülosa, 
ivaterhousei,  woodwardi. 
«hemipyramid»,  129. 

Herouard,  E.,  66,  67,  98,  99, 
100,  101,  113,  267,  269. 
hercuniae,  Isocrinus,  48,  55,  57, 
237,  243,  246,  247,  250,  257, 
PI.  IV,  ff.  102—112,  PI.  V, 
ff.  113—117. 

Hesse,  E.  K„  139,  170,  174,  185, 
188,  192,  193,  195,  201,  202, 
203,  218,  222,  225,  226,  233, 
234,  247,  248,  261,  269. 
hexagonal  columnals,  49,  246. 
Hindelang,  94. 

Hofer,  J.,  264,  269. 
Hofmuseum,  vide  Wien. 
Holocrinus,  6,  9,  11,  21,  249, 
257  :  wagneri. 

—  sp.,  21,  237,  PI.  I.  f.  36. 
homotaxis  in  crinoids,  243. 
Honnorat,  E.  F.,  49,  269. 
Horwood,  A.  R.,  100,  269. 
Hungarian  names  of  localities 
explained,  241. 

Hyocrinidae,  6. 

«hypozygal»,  25. 

imbricata,  Cidaris,  219,  223, 
262. 

«imbrication»  of  plates,  64  ;  in 
Miocidaris,  Archaeocidaris ,  & 
Triadocidaris,  88. 
immunita,  Triadocidaris,  69,  70, 
88,  116,  117,  238,  244,  259, 
PI.  VI,  ff.  141  —  149. 
incipiens,  Hemipedina  (Diadem¬ 
opsis),  116,  124.  234,  238, 
256,  260,  Pi.  IX,  ff.  212,  213. 
incongruens,  Lysechinus,  68. 
individual  Variation  in  radioles, 
137. 

«infranodal»,  25. 

«inner»  surface  of  radiole,  136. 
Innsbruck,  168. 
insignis,  Entrochus,  245,  249. 
«interambulacra»,  60 ;  change 
from  multiserial  to  biserial, 
251. 

«interambulacrals»,  60;  of  Anau- 
locidaris,  94  ;  relation  to  ra¬ 
dioles,  96 ;  of  Diademoida, 
255—256. 

interambulacra]  suturcs  of  Echi- 
noidea,  247. 

«interarticular  pore»  28. 


«internodal»,  25. 

«interporal  space»,  62. 
«interporiferous  Zone  or  area», 
62. 

«interradial  tract»,  61. 
«intertubercular  tract»,  61. 
«intrascrobicular  surface»,  61. 
Irregularia  (Echinoidea),  ongin, 
250—256. 

Isis,  30,  263  :  asteria. 
Isocrinus,  6,  9,  23,  27,  28,  30, 
49,  242,  243,  245,  247,  250  ; 
nanre,  264  :  candelabrum,  her¬ 
cuniae,  sceptrum,  scipio. 

—  sp.,  16,  55,  237  ;  brachial, 
58,  PI.  V,  f.  127  ;  patina  50, 
PI.  V,  ff.  123  —  126. 

Issjöchl,  180. 

Jackson,  R.  T.,  64,  66,  269. 
Jaekel,  0„  8,  15,  21,  269. 
Jaggar,  T.  A.,  64,  269. 
jardinei,  Hemipedina,  111. 
jaw-apparatus,  128—135,  238, 
PI.  IX,  ff.  220—24;  termin- 
ology,  129. 

—  and  reservoir-sacs,  252. 
«jaws»,  129. 

Jena,  21. 

Jeruzsälemhegy,  32,  36,  38,  48, 
76,  78,  79,  87,  90,  91,  95, 
117,  125,  127,  130,  131.  132, 
140,  173,  176,  180,  185,  186, 
197,  208,  209,  215,  216,  218, 
230,  231,  232,  241. 

—  group,  Echinoidea,  244. 

—  —  localities,  241. 

«joint»,  25. 

«joint-faces»,  25. 

Judenbach,  213. 
jurensis,  Isocrinus,  49. 

Kamin  bei  Beuthen,  15. 
Karnisehe  Stufe,  14. 
keyserlingi,  Cidaris,  85,  260. 

—  Eocidaris,  85,  86,  260. 

-  Eotiaris,  85. 

—  Miocidaris,  85,  87,  88,  250, 
260. 

«kiefer»,  129  :  vide  Jaw-appa¬ 
ratus. 

Kienberg  bei  Seehaus,  195,  212. 
Kienleiten,  213. 

Kimmeridgian,  103,  115,236. 
«kinnlade»,  129. 

Klein,  J.T.,59,64, 129, 130,  269. 
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Klipstein,  A.  von,  9,  11,  22, 
23,  83,  84,  171,  187,  188, 
190,  191,  193,  201,  203,  212, 
227,  234,  262,  269. 

—  collection,  3,  157,  160,  161, 
162,  163,  167,  183,  184,  185, 
187,  189,  190,  191,  196,  220, 
226,  230,  262. 

klipsteini  Desor,  Cidaris,  83, 
260. 

—  GüMBEL,  Cidaris,  212,  262. 

—  Laube,  Cidaris,  84,  92. 

— “Marcou,  Cidaris,  83,  171, 

261. 

—  Marcou,  Miocidaris  83. 
klippsteini,  Miocidaris,  83. 
«knochenbogen»,  129. 

Knorr,  G.  W.,  8,  269. 
Koechlin  -  Schlumberger,  J., 

136,  171,  191,  201,  219,  220, 
223,  269,  271. 

Kökepalja,  48,  241. 

Koenen,  A.  von,  18,  269. 
«körper»,  135. 

Kössener  Schichten,  30,  94 
Koken,  E.,  16,  242,  245,  246, 
269,  274. 

Kolesch,  K.,  269. 

Köninck,  L.  G.  de,  269. 

Kotei,  Bulgaria,  245 
Kothalpe,  236. 

Kufstein,  54. 

«kuhfuss»,  130. 

KuniscH,  H.,  6,  10,  18,  269. 

Lachmund,  F.,  263,  269 
Laczkö,  D.,  11,45,70,79,215. 
laevigaius,  Balanocrinus,  23.  24, 
257. 

laevigaius,  Pentacrinus,  23,  25, 
245,  257  ;  patina  ?  57. 
laevispina,  Eocidaris,  86,  260. 
Lamarck,  J.  B.  P.  A.  de  M.  de, 
7,  8,  30.  270. 

Lambert,  J.,  66,  67,  68,  69, 
75,  83,  84,  85,  86,  98,  99, 
100,  101,  102,  104,  105,  106, 
107,  109,  110,  113,  114,  126, 
139,  251,  270. 

lamberii,  Mesodiadema,  1 14, 1 15, 
118,  255. 

Länczi,  Veszprem,  48,  241. 
Lang,  A.,  130,  270. 

Lange,  H.,  8. 

Lankester,  E.  R.,  270. 
Lansdown  in  Cheltenham,  101. 


laqueatus,  Cidaris,  101. 
«laternradien»,  130. 
latiim,  Mcsodiadema,  8 1 ,118, 229, 
234,  238,  244,  260,  PI.  VIII. 
ff.  198—211,  PI.  XIII,  f.  419. 
Laube,  G.  C.,  9,  10,  11,  14, 
23,  30,  31,  53,  54,  57,  66,  6S, 
70,  71,  72,  83,  84,  102,  138, 
139,  156,  159,  162,  166,  169, 
170,  171,  172,  178,  181,  183, 
184,  185,  186,  187,  188,  190, 
191,  192,  193,  195,  196,  201, 
203,  212,  219,  220,  223,  224, 
225,  226,  227,  228,  234,  270. 
Lee,  J.  E.,  Colin.,  220. 

Leisling  bei  Goisern,  14. 
Leitnerhof,  vide  Cserhät. 
Lepidocentridae,  66 ;  possible 
ancestors  of  Diademoida,  254. 
Lepidocentrus,  64. 
Lepidocidaridae,  251. 
Leptocidaris,  103  :  blaburensis, 
triceps. 

Leymerie,  A.,  270. 
liagora,  Cidaris,  69,  72,  74. 

—  Triadocidaris,  69,  72,  74, 
75,  76,  78. 

Lias,  104,  115,  233. 

—  Marlstone,  100. 
ligamenta  obliqua  externa,  func- 

tion,  252. 

liliiformis,  Encrinus.  6,  8,  10, 
16,  20. 

Lilium  lapideum,  263. 
linearis,  Cidaris,  225,  226,  227, 
228,  229,  230,  262,  PI.  XIII, 
ff.  433,  434,  PI.  XVII,  f.  453. 
lineola,  Radiolus,  229,  230,  239, 
260,  262, 

—  major,  Radiolus,  230,  231. 
PI.  XIII.  ff.  420,  421,  PI.  XVIII, 
f.  457. 

minor,  Radiolus,  230,  232, 
PI.  XIII,  ff.  422—429,  PI. 
XVIII,  f.  458. 

Linnaeus,  C.,  7,  30,  263,  270. 
Lissajous,  M.,  49. 
lobatum,  Pseudodiadema,  101. 
local  races  in  radioles,  137. 
localities  listed,  and  names  ex- 
plained,  241  ;  lists  of  fossils 
from,  237—240. 

Löczv,  L.  de,  3,  4,  242. 
Lödensce,  Kienberg,  212. 
Lombardy,  Acquate,  242. 
Loriol,  P.  de,  5,  24,  30,  49, 


104,  109,  113,  114,  255,  263, 

270. 

Loven,  S.,  60,  66,  129,  130, 
135,  251.  252,  253,  258,  270, 
«lower»,  24. 

Lower  Lias,  Oxynotus  shales, 

101. 

«lumen»  of  cirrus-facet,  28,  29. 
« — »  of  columnal,  26,  249. 
«lysactinic»,  67. 

Lysechinidae,  67. 

Lysechinus,  66,  67,  68,  257, 
258  :  incongruens. 

Macalister,  A.,  130,  271. 
«machoire»,  129. 

«main  tubercle»,  61. 
inajor  ambulacrals,  254. 

major,  Isocrinus  tyrolensis,  vide 
tyrolensis. 

—  Radiolus  lineola,  229,  230. 
231,  239,  262,  PI.  XIII,  ff.  420. 
421,  Pl.  XVIII.  f.  457. 

Malba  Mte  ,  Perugia,  242. 
«mamelon»,  62. 

«mamelonate»  tubercles,  63. 
«manubria»,  130. 
marchamensis,  Hemipedina,  103, 
111,  112. 

-  Phymopedina,  103,  111. 
marconissae,  Hemipedina,  1 13. 

—  Mesodiadema,  113,  115, 

118,  255. 

Marcou,  J.,  83,  171,  212.  265, 

271. 

margaritatmn,  Mesodiadema,  83, 
116,  117,  234,  238,  260,  Pl. 
VIII,  ff.  192—197. 
marginata,  Cidaris,  209. 

—  Cidaris  cf.,  207. 

—  Cidaris  dorsata,  174,  180, 
184,  195,  239,  245,  261,  262, 
Pl.  XI,  ff.  312—333,  Pl.  XIV, 
f.  439. 

Martelli,  A.,  242,  271. 
matheyi,  Hemicidaris ,  103. 

—  Miopedina,  103. 

-  Scaptodiadema,  104. 
«matrix»,  129. 

«maxilla»,  129. 

Maxilla  ( b )  Jeruzsälemhegy,  131, 
Pl.  IX,  ff.  223—225. 

—  (c)  Jeruzsälemhegy,  131. 

-  ( d )  Jeruzsälemhegy,  131. 
Pl.  IX,  ff.  226-228. 

-  ( e )  Jeruzsälemhegy,  132. 
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[Maxilla]  (a)  Veszprem-Jutas  Ry., 
Cutting  1, 182,  PI.  IX,  ff.  229  — 
231. 

—  (b)  Veszprem-Jutas  Ry.,  Cutt¬ 
ing  1, 133,  PI.  IX,  ff.  232—234. 

Maxillae  (c,  d,  e)  Veszprem-Jutas 
Ry.,  Cutting  I,  133,  PI.  IX, 
ff.  235—237. 

mayeri,  Cidaris,  vide  meyeri. 
Mead,  A.  D.,  33,  271. 
measurement,mode  of,  in  Crinoid 
stem,  29. 

—  of  Echinoid  test,  65. 

—  of  scrobicule,  61. 

Melonites,  64. 

Melonitoida,  250. 

Merian,  P„  271. 

Mesodiadema,  69,  112,  113,  244, 

247,  251,  253,  256,  260  :  ad- 
meto ,  blaburensis,  criniferum, 
lamberti,  latum,  marconissae, 
margaritatum,  olifex,  Schwa¬ 
ger  i,  simplex. 

—  ambulacrum,  255. 
Metacrinus,  23. 

methods  of  measurement,  vide 
measurement  &  biometric. 
Meyer,  H.  von,  18,  30,  130,  271. 
meyeri,  Cidaris,  184,  185,  225, 
226.  230,  234,  239,  262,  PI 
XIII,  ff.  430—432. 
Microcidaris,  74  :  venusta. 
microgramma,  Hemipedina,  109, 
112. 

microporum,  Diadema,  270. 
microstructure  of  radioles  150, 
173,  186,  189,  193,  197,  200, 
203,  211,  214,  222,  231,  233, 

248,  261. 

Middle  Lias,  100,  115. 
migration  of  Crinoids,  243. 
mikado,  Goniocidaris,  178. 
Mikultschiitz,  15. 

«miliaire»,  64. 

«miliaries»,  63  ;  defined,  64. 
miliaris,  Cidarites,  107. 

—  Orthopsis,  105,  107. 
«miliary  granules»,  63. 

« —  tubercles»,  63. 

«—  zone»,  61,  63. 

Miller,  J.  S.,  8,  30,  271. 
Millericrinus,  6,  9,  17,  245  : 

echinatus,  recubariensis. 
minima,  Hemipedina,  1 04. 

-  Palaeope.dina,  105,  106. 

Plmlacropedina,  1 04. 


minimum,  Diadema,  105,  270. 
minor,  Cidaropsis,  103. 

—  Hemicidaris,  103. 

—  Radiolus  lineola ,  232,  239, 
262,  PI.  XIII,  ff.  422—429, 
PI.  XVIII,  f.  458. 

ininutum,  Eodiadema,  100,  101. 
minutus,  Echinus,  100,  101. 
Miocidaris,  69,  83,  234,  244, 
247,  259 :  amalthei,  arietis, 
cassiani,  heyserlingi,  lüipsteini, 
planus,  subcoronata,  subnobi- 
lis,  verrucosus,  sp.  alpha,  sp. 
beta,  sp.  gamma,  sp.  delta. 

—  sp.,  87. 

-  ambulacrum,  254 ;  ancestor 
of,  251;  Bakony  species,  88; 
name,  264. 

Miopedina,  103:  matheyi,  tuber- 
culosa. 

«moniliform»,  26. 

Monocyclica,  41. 

Montecchio  Maggiore,  16. 

Monte  Malba.  Perugia,  242. 
Montenegro,  242. 
morgani,  Orthopsis,  109. 
morphological  results,  246-  256. 
Müller,  Joh.,  129,  130,  271. 
Münster,  G.  Graf  zu,  10,  11, 
12,  14,  30,  53,  57,  68,  70, 
72,  75,  83,  1.38,  139,  156, 
158,  162,  170,  172,  175,  178, 
179,  185,  188,  189,  191,  192, 
193,  194,  195,  201,  219,  220, 
221,  224,  225,  227,  228,  271. 

—  collection,  3. 
multiserial  interambulacrum,  25 1 . 
Munich  Palaeontological  Muse¬ 
um,  3,  23,  30,  31,  36,  55,  57, 
94,  139,  140,  155,  156,  158, 
162,  165,  168,  180,  183,  189, 
196,  201,  205,  208,  213,  219, 
223,  228,  230,  235. 

Murchison,  R.  I.,  271. 
Murray,  J.  A.  H.,  130. 
Muschelkalk,  15,  16,  17,  18,  19, 
21,  55. 

muscles  of  radiole,  63. 
«muscle-fossae»  of  cirrus-facet, 
29. 

Museum  für  Naturkunde,  vide 
Berlin. 

narnes  of  Hungarian  localities 
explained,  241. 

Naunspitze  bei  Kufstein,  54. 


«Neck  of  mamelon»,  62. 
Neocrinoidea,  248. 

Ncocrinus,  30. 

Nerves,  axial,  in  Isocr.  caude- 
labrum,  41. 

—  of  radiole,  63. 

—  in  Triadocidaris  ambula¬ 
crum,  75. 

Neumayr,  M.,  66,  113,  114,  253, 
255,  271. 

Newton,  R.  B.,  204,  271. 
«nodal»,  25. 

Noetling,  F.,  109,  271. 
nomenclature,  263 — 264. 
«normal»  joint-faces,  26. 
Northamptonshire,  104. 

Oberschlesien,  15. 

«oblique  sutures»,  61. 
odoceps,  Cidaris,  101. 

Ogilvie,  seu  Ogilvie-Gordon, 
M.  M.,  173,  268,  271. 
olifex,  Cidaris,  114,  128,  256. 

—  Mesodiadema,  114. 
Oligoporus,  64. 

ombonii,  Plegiocidaris,  94,  99. 
«oral  pole»,  60. 

Orbigny,  A.  C.  D.  d’,  9,  170, 
173,  188,  190,  191,  271. 
orbignyaua,  Cidaris,  171,  212. 
orbignyiana,  Cidaris,  261. 
«Orders»  of  columnals,  25. 
organic  substance  in  fossils.  52, 
204,  223. 

organs  of  Stewart,  252. 
Orientation  of  Echinoid  test,  60. 
origin  of  Diademoida,  250 — 256. 

—  of  Pentacrinine  stem,  249, 
250. 

Ornament  of  Anaulocidaris  ra¬ 
diole,  149,  150,  165. 

—  of  interambulacra,  63. 
Orthopsidae,  101. 

Orthopsinae,  100,  101,  102. 
Orthopsis,  101,  105,  107,  117, 

260  :  davidsoni,  globosa,  gra- 
nularis,  miliaris,  morgani, 
ovata,  perlata,  repellini. 
Ostreenkalk,  208,  213. 

«outer»  surface  of  radiole,  136. 
ovata,  Orthopsis,  107. 
ovatum,  Pseudodiadema,  107. 
ovifera,  Cidaris,  171,  212,  261. 
ovoid  radioles  of  Cidaris  wiss- 
manni  ?,  200,  PI.  XII,  ff.  363 — 
366. 
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Oxfordian,  104. 

Oxynotus  shales,  101. 

Pachycardientuffe,  54,  86,  94, 
140,  166,  168,  183,  185,  186, 
190,  202,  205,  223,  242,  243; 
age  discussed,  245,  246  ;  list 
of  Echinoderms,  246. 
pacomei,  Diademopsis,  105. 

—  Palaeopedina,  105,  106. 
Pados  meszkö,  241. 
Palaechinus,  64. 

Palaeocrinoidea,  248. 
Palaeodiscus,  129,  250,  252. 
Palaeopedina,  105,  1 1 7,  260  : 
bonei,  globttlus,  minimum, 
pacomei. 

Palechinoidea,  248. 
paletiformes,  see  Radioli. 
papers  referred  to,  265—274. 
«papillaries»,  64. 
papillata ,  Cidaris,  131,  135,  252. 
Paracidaris,  s.  g.  of  Plegio- 
cidaris  :  blnmenbachi. 
«parapet»  of  tubercle,  62. 
parasladifera,  Cidaris,  191,  195, 
207.  215,  239,  245,  248,  262, 
PL  XIII,  ff.  375—392,  XVI, 
f.  447. 

Parkinson,  J.,  49,  271. 
Parona,  C.  F.,  242,  272. 
Parra,  A.,  129,  272. 
parva,  Acrosalenia,  101. 
patina  of  Isocrinus,  56,  247. 
pedicellariae,  origin,  251. 
Pedina ,  107  :  etheridgei. 
Pedinidae,  101. 

Pedininae,  102,  114,  115. 
Pelanechinus,  123. 
penna,  Radiolus,  177,  218,  239, 
262,  PI.  XIII.  ff.  404—412. 
Pentacrini,  5. 

Pentacrinidae,  18  ;  &  Encrinidae, 
bionomies  compared,  243. 
Pentacrininae,  23 ;  columnals, 
preservation,  55 ;  stem,  origin, 
249. 

Pentacrinites,  30. 

Pentacrinus,  9,  23,  27,  30,  250  : 
alter nicirrus,  amoenus,  bava- 
ricus,  braunii,  fuchsii,  laevi- 
gatus,  propinquus,  tyrolensis, 
subcrenatus,  venustus,  versi- 
stellatus. 

■  Pentacrinus  venustus»,  22,  242. 
«pentagonal»,  24. 


«pentapetalon»,  25. 
perforata,  Hemipedina,l05,  110, 

111. 

perforatus,  Goniopygus,  1 10. 
perignathic  girdle,  of  Cidaris 
olifex,  114;  in  Diademopsis, 
116;  of  Mesodiadema,  116, 
118;  relation  to  branchiae, 

252,  253. 

perignathic  ridge  in  Diademop¬ 
sis,  125. 

«peripheral  crenellae»,  27. 
Perischoechinoidea,  139. 
peristome,  of  Cidaris  olifex,  114; 

of  Triadocidaris,  82. 
peristomial  membrane  &  plates, 

253. 

perlata,  Orthopsis,  109. 

Permian  Cidaridae,  250. 
Permocidaris,  86  :  forbesiana, 
verneuilana. 

Peron,  P.  A„  107,  267,  272. 
perplexa,  Cidaris,  191,  212,  262, 
PI.  XII,  ff.  344,  345. 
«perradial  crenellae»,  28. 

« —  suture»,  60. 

« —  tract»,  62. 

persimilis,  Triadocidaris,  69,  70, 
78,  88,  93,  238.  244,  254, 
255,  259,  PI.  VI,  ff.  129—134. 
«petals»  of  joint-face,  27. 
petersi,  Cidaris.  224,  225,  226, 
262. 

Perugia,  Mte.  Malba,  242. 
Phalacropedina,  104  :  calva, 
guerangeri,  minima,  pusilla. 
Phanerozonia,  235. 
Pholidocidaris.  64. 
Phymopedina,  103.  117:  bou- 
chardi,  marchamensis. 
Picard,  K.,  21,  272. 

Piccol  Bach,  156. 

Pichler,  A  ,  245,  272. 
pichleri,  Astropeden,  235,  PI. 

XIII,  ff.  435-437. 
Picteticrinus,  30. 

«piece  en  Y»,  130. 

«piece  maxillaire»,  129. 
pirifera,  Cidaris,  180. 
planus,  Miocidaris,  82,  85,  87, 
88,  91,  238,  260,  PI.  VII, 
ff.  157—159. 

«platform»  of  tubercle,  62. 
Plegiocidaris ,  85,  98  :  cornaliae, 
coronatus,  curioni,  ombonii, 
senex. 


[. Plegiocidaris ]  ?,  sp.,  99,  238, 
PI.  VIII,  ff.  188,  189. 
Plesiocidaroida,  66. 
Plicatocrinidae,  6. 

Pliensbach,  114. 

«plume»,  129. 
poculiformis,  Cidaris,  245. 

—  Cidaris  alata,  173,  174, 
176,  18C,  182,  195,  239,  245, 
261,  PI.  XI,  ff.  280—309, 
PI.  XIV,  f.  441. 

Podocidaris,  257  :  prionigera. 
Pössneck,  86. 

Pomel,  A.,  98,  103,  109,  272. 
«pore-field»,  62. 

«poriferous  tract»,  62. 
praeternobilis,  Triadocidaris,  69, 
76,  88,  238,  244,  259,  Pl.  VI, 
ff.  135—138. 

—  — -  sp.  cf ,  78,  Pl.  VI,  ff. 
139,  140. 

preservation  of  Pentaerinine  co- 
lumnals,  55. 

«primary  tubercle»,  61. 
princeps  fTriarechiuus ,  66, 67, 68. 
Principi,  P.,  242,  272. 
prionigera,  Podocidaris,  257. 

—  Pygmaeocidaris ,  257,  258, 
259. 

Procidaris,  99. 

Proiongei,  262. 

propinquus,  Isocrinus,  31,  53, 
54,  243,  245,  257,  Pl.  V.  ff. 
118—122. 

-  Pentacrinus,  31.  54,  246, 

257. 

Prouho,  H.,  75,  272. 
«proximal»,  24. 

Pseudodiadema,  114:  collenoti, 
lobatum,  ovatum. 
Pseudopedina :  smithi. 
pusilla,  Hemipediua,  104. 

—  Phalacropedina,  104. 
pusillum,  Eodiadema,  101. 
Pygaster,  106,  117:  bonei,  semi- 
sulcatus,  sulcatus. 
Pygmaeocidaris,  257,  258,  259  : 

prionigera. 

«pyramid»,  129 

pyramids  (a,  b)  Veszprem,  Giri- 
csesdomb,  134,  Pl.  IX,  ff. 
238—240. 

Quarry  near  Cutting  I,  32,  36, 
48,  55,  90,  119,  140,  208, 
211,  232,  241. 
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Quenstedt,  F.  A.,  7,  8,  9,  11, 
12,  14,  16,  20,  83,  85,  87, 
100,  103,  113,  114,  115,  138, 
139,  162,  170,  178,  182,  183, 
184,  192,  202,  207,  219,  220, 
221,  223,  224,  233,  272. 

—  collection,  3. 
«quinquelobate»,  25. 
quinqueradiatus ,  Entrochus,  19, 

22,  237,  249,  PI.  I,  ff.  29—34. 

«rachis»  of  shaft,  135. 

«radial  canal»,  28. 

« —  groove»,  27. 

—  pieces»,  130. 

« — -  pore»,  28. 

« —  ridge-groups»,  28. 

« —  space»,  27. 

«—  triangle»,  27. 

radiatus,  Balanocrinus,  16,  256. 

-  Encrinus  ?  15.  16,  243,  245, 
256. 

—  var.  verrucosus,  Encrinus, 
243. 

«radiole»,  135. 

radioles,  determination  of,  244, 
245  ;  evidence  as  to  age,  244 ; 
microstructure,  vide  sub  voccm ; 
specific  characters  in,  136 ; 
terminology,  135;  Variation  in, 
136;  of  Upper  Trias,  261 ,  262 ; 
of  Anaulocidaris,  relations, 
169;  Diademoid,  origin,  251. 
Radioli  paletiformes,  Anauloci¬ 
daris,  141,  153,  165. 

—  remiformes,  Anaulocidaris, 
141,  155. 

—  spatnliformes,  Anaulocida¬ 
ris,  141,  144,  158. 

—  irulliformes,  Anaulocidaris, 
141,  147,  162. 

«Radiolus»,  135,  138  :  alatus, 
complanatus,  crumena,  haus- 
manni,  penna,  raiblianus,  si- 
milis. 

«radius»,  130. 

Raibler  Schichten,  180,  208,  242, 
245. 

Raiblian  age,  evidence  of,  242. 
raiblianus,  Radiolus,  216,  239, 
262,  PI.  XIII,  ff.  399—403, 
XVI.  ff.  450,  451. 
Rammelsbach  bei  Seehaus,  54, 
180,  195,  228,  235. 
Rapoltstein  bei  Hallern,  Salzburg, 
14. 


Rauracian,  104,  108. 

«rebate»,  26. 

Recoaro,  15,  16. 

—  Kalk,  18. 

recubaricnsis,  Miller icrinus,  6. 
reguläre,  Eodiadema,  251. 
rcgularis,  Cidaris,  101.  102,251. 
Reingrabner  Schichten,  215. 
remifera,  Cidaris,  138,  139,  141, 
155,  156,  261. 
remiformes,  vide  Radioli. 
repellini,  Diadema,  107. 

—  Orthopsis,  107. 

Repten.  16. 

reservoir-sacs  &  branchiae,  252. 
Rhabdocidaris  :  anglosuevica 
Rhaetic,  236,  242. 

«ridges»,  26. 

«ring»  of  radiole,  135. 
Rocchetta  near  Arcevia,  115. 
Roemer,  C.  P.,  14,  15,  272. 
Roemer,  F.  A.,  191,  272. 
roemeri,  Cidaris,  192,  198,  224, 
245,  262,  PI.  XVIII,  ff.  455, 456. 
Rondelet,  129,  272. 

«rosette»  of  joint-face,  27. 
Rosinus,  M.  R.,  8,  49,  272. 
Rossberg  near  Beuthen,  15. 
rossica,  Archaeocidaris,  1 23. 
rotiformis,  Entrochus,  16. 
«rotula»,  130. 

rotulae  (a,  b)  Cserhät,  185,  PI. 

IX,  ff.  241—244. 
rudis,  Cidaris  wissmanni,  199, 
218,  239,  262,  PI.  XII,  ff.  359 
-366,  XV,  f.  446. 

Sacrau  bei  Gogolin,  18 
saemanni,  Hemipedina,  108. 
Sagami  Bay,  178. 

St.  Cassian,  12,  54,  87,  156, 
157,  158,  159,  160,  161,  162, 
163,  166,  167,  173,  174,  175, 

179,  182,  183,  186,  187,  189, 
191,  192,  196,  201,  202,  212, 
220,  226,  227. 

St.  Hyacinth-Quelle,  15. 
Sandberger,  G. &  F., 83, 86,  272. 
Savjn,  L.,  98,  99,  109,  272. 
«scalariform»,  26. 
Scaptodiadema,  104  :  matheyi. 
sceptrum,  Isocrinus,  44,  45,  55, 
237,  243,  257,  PI.  IV,  ff.  90  — 
101. 

Schachenalpe  am  Wetterstein, 

180. 


Schafhäutl,  K.  E.,  180, 207, 208, 
209,  210,  213,  214,  272,  273. 
«schaltstück»,  130. 
Scharizkehlthale,  243. 
Schauroth,  K.  von,  15,233,273. 
Schleiden,  M.  J.,  233,  273. 
Schlernplateau,  242,  245. 
schlottheimii,  Encrinites,  14. 
SCHLUMBERGEK,  See  KOECHLIN- 
Schlumberger. 

Sghmid,  E.  E.  F.  W.,  233,  273. 
Schraplau,  8. 

Schulze,  C.  F.,  7,  8,  264,  273. 
schwageri,  Cidaris,  228,  229, 
230,  234,  244,  260,  262,  PI. 
XIII,  ff.  417—419. 

—  Mesodiadema,  229. 
scipio,  Isocrinus,  48,  47,  237, 
243,  247,  250,  257,  PI.  III,  ff. 
77 — 89 ;  patina,  56,  PI.  V,  ff. 
123—126. 

scrobiculata,  Cidaris,  177,  183, 
239,  246,261,  PI.  XI,  ff,  336— 
339. 

—  Eocidaris,  86,  260. 
«scrobicular  circle»,  62. 

—  folds,  92,  93,  98. 

« —  ring»,  62. 

« —  tubercles»,  62. 

«scrobicule»,  61. 

«secondary»  tubercles,  63. 
Section  IV,  vide  Cutting  IV. 

—  VI,  Veszprem,  13,  17,  39, 
43,  45,  70,  76,  179,  184,  185, 
186,  190,  194,  195,  197,  199, 
200,  218,  223,  234,  235,  241. 
-  VII,  Kökepalja,  48,  241. 

—  VIII,  48. 

—  XI,  Jeruzsälemhegy,  125, 
173,  176,  199. 

«sectors»  of  joint-face,  26. 
Seehaus,  54,  180,  195,  228,  235. 
Seiser  Alp,  54,  86,  140,  166,  168, 
183,  186,  190,  202,  205,  223, 
243,  245. 

semicostata,  Cidaris,  170,  171. 

172,  191,  192,  212,  261. 
semisulcatus,  Pygaster,  106. 
senex,  Plegiocidaris ,  99. 
Senonian,  108,  109. 
seriale,  Diadema,  110,  123,270. 
serialis,  Diademopsis,  104,  110, 
113,  123. 

setosum,  Diadema,  122. 

Set  Sass,  226. 

«shaft»,  135. 


Index. 
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«sickle»,  130. 

«side»,  25. 

«side-face»,  25. 

Silesia,  15,  18. 

silesiacus,  Eucrinus,  12,  14,  258, 
PI.  I,  ff.  24,  25. 

—  Eucrinus  cf.,  1 1 . 

—  Entrochus,  14,  237,  PI.  I, 
ff.  24—25. 

similis,  Cidaris,  188,  192,  193, 
194,  195,  196,  197,  211,  212, 
213,  216,  228,  239,  246,  262, 
PI.  XII,  f.  346,  XV,  f.  444. 

—  Radiolus,  188. 

simplex,  Mcsodiadeiua,  115,  118. 
Sinemurian,  114. 

Sladen,  W.  P.,  135,  273,  274. 
smithi,  Hemipedina,  111. 

— ■  Pseudopedina,  111. 
«smooth»,  26. 

Sondershausen,  21. 
sp.,  spp.  nondescr.  et  indett., 
vide  sub  generum  nornina. 
Spandel,  E„  83,  85,  86,  87,  88, 
92,  270,  273. 

spdhiliformes,  vide  Radioli. 
specific  characters  in  radioles,  1 36. 
sphaeridia,  origin,  251. 
spinosa,  Cidaris,  195,  196,  262. 
spinulosa,  Cidaris,  191,  212,  262, 
PI.  XII,  ff.  344,  345. 
spinulosus,  Cidarites,  191. 
Spirifer  mentzeli  beds,  15. 
Springer,  F.,  21, 248,  263,  273. 
«stachelhals»,  135. 
»stachelkopf»,  135. 
Steinbergkogel,  10,  14. 
«stellate»,  24. 

stem  of  Crinoidea,  5  ;  evolution, 
249;  of  Dadocrinus,  18;  of 
Eucrinus,  8,9;  of  Holocrinus, 
21  ;  of  Pentacrininae,  24;  of 
Traumatocrinus,  1 1 . 
Stemmatocrinus,  248. 
Stereocidarinae,  69. 
Stereosomatous  Stage  in  Echin- 
oidea,  69. 

Stewart,  T.  H.,  129,  273. 
Stewart’s  organs,  252. 

«stiel»,  135. 

Stoppani,  A.,  94,  273. 
Strassburg,  geol.  Mus.,  140. 
stratigraphical  results,  241. 
Streptocidarinae,  69. 
streptosomatous  stage  in  Echin- 
oidea,  69,  247. 


Strickland,  H.  E.,  271. 
Sirongylocenirotus:  äroebakensis 
Stuores,  262. 

Stuores  Mergel,  156,  157,  159, 
160,  162,  166. 

Stuores  Wiesen  bei  St.  Cassian, 
162. 

subalata,  Cidaris  alata,  170,  173, 
175,  261,  PI.  XI,  ff.  275—279, 
XIV,  f.  440. 

subbispinosa,  Cidaris,  188,  190. 
«subcircular»,  24. 
subcoronata,  Cidaris,  84,  85,  86, 
94. 

—  Miocidaris,  84,  87,  92,  94. 
subcrenatus,  Balanocrinus,  23, 

24,  257. 

—  Pentacrinus,  23,  257  ;  pati- 
na?,  57. 

subnobilis,  Cidaris,  69,  84. 

—  Miocidaris,  69,  83. 

—  Triadocidaris,  69,  75,  76, 
78,  84. 

—  Triadocidaris, sp.  cf.,  79. 238. 
subnodosa,  Cidaris,  27 1 . 
«subpentagonal»,  24. 
subsimilis,  Cidaris,  69. 

—  Triadocidaris,  69,  70,  72, 
74,  76,  78,  93,  244,  259. 

subspinulosa,  Cidaris,  191,  262, 
PI.  XII,  ff.  344,  345. 
«substellate»,  24. 
subteres,  Balanocrinus,  49. 
suessi,  Cidaris,  69. 

—  Triadocidaris,  69,75,76,78. 
sulcat us,  Pygaster,  106. 
Suntiger,  Haller  Anger,  17. 
«supranodal»,  25. 

suranal,  in  Palaeopedina,  105 ; 

in  Saleniidae,  107. 
sutural  margins  of  interambula- 
cral,  61. 

«suture»,  25. 

sutures  in  Archaeocidaris,  123; 
in  Echinothuridae,  123;  in 
Mes'odiadema,  123;  in  Triado¬ 
cidaris,  69,  73. 

«suture-  line»,  25. 

«swollen»,  25. 

«symphysis»,  129. 
systematic  results,  256. 
«syzygial»  joint-faces,  26,  28. 
syzygies,  249  ;  in  Isocrinus  stem, 
247 ;  brachial  and  columnal 
compared,  247. 

«syzygium»,  25. 


Takarekpenztar,  179,  241. 
Tamäshegy,  14,  21. 

«teeth»,  129;  vide  etiam  tooth. 
Terebratula  aspasia  zonc,  113. 
terminology,  246 ;  of  echinoid 
tost,  59 ;  of  Jaw-apparatus, 
129;  of  Radioles,  135. 
«tertiary»  tubercles,  63. 
test  of  Echinoidea,  terminology, 
59. 

testudo,  Anaulocidaris,  97,  247, 
260 ;  interambulacrals,  82, 
94—98,  238,  PI.  VII,  ff.  164 — 
187 ;  radioles,  136,  137,  138, 
140—155,  161,  164,  165,  167. 
168,  169,  239,  244,  245,  261, 
PI.  X,  ff.  256—272. 

«tete»  of  radiole,  135. 
tetragramma,  Hemipedina.  111, 
112. 

Thomson,  C.  Wyville,  30,  273. 
thompsoni,  Archaeodiadema,  1 04, 
107. 

— •  Hemipedina,  1 04. 
thouarsi,  Cidaris,  74. 
Tiarechinidae,  66,  67.  257.  258. 
Tiarechinus,  66,67, 257, 258,  259. 

-  ?,  sp..  68.  238,  PI.  VI.  f.  128. 
Tiarinae,  101. 

«tige»,  135. 

Tilton,  Leicestershire,  100. 
Toarcian,  113,  114. 
io  facea,  Cidaris  haustnanni,  202, 
205,  246,  262,  PI.  XII,  ff.  370, 
371. 

tooth,  («)  Jeruzsälemhegy,  130. 

PI.  IX,  ff.  220—222. 
Tornquist,  A.,  62,  68,  75,  83, 
86.  87,  88,  95,  98,  123,  260, 
273. 

Toula,  F.,  245,  273. 
Trachyccras  aon  Zone,  157,  159, 
163. 

transversa,  Cidaris,  271. 
«transverse  sutures»,  61. 
Traumatocrinus,  11:  caudex. 
Triadocidaris,  68,  85,  111,  244, 
247,  259 :  immunifa,  practcr- 
nobilis,  subsimilis,  venusta. 
«triangle»,  27. 

Triassic  life,  importancc  in  evo¬ 
lution,  248. 

triceps,  Leptocidaris,  103,  115. 
trigona,  Cidaris,  182,  204,  219, 
239,  246,  248,  262,  PL  XIII, 
ff.  413—  416,  PI.  XVII,  f.  452 
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Trigonella  Limestone,  15. 
Troclvila  sp.,  17.  PI.  I.  f.  27; 

18;  237. 

Troclntae,  5,  6. 

Trochiten-kalk,  233. 

Tropites  subbullaius  zone,  14. 
IrullifonneSj  vide  Radioli. 
trnncaia,  Cidaris,  219,  223,  262. 
Tschapit-bach,  Seiser  Alp,  183, 
185. 

«tubercles»  of  Echinoid  fest,  61 ; 
defined,  64  ;  physiology,  63  ; 
terminology,  62 ;  multiplica 
tion  of  in  Diademopsis ,  111; 
ditto  in  Orthopsis,  108. 

—  on  Crinoid  columnals,  26. 
tuberculatus,  Isocrinus,  49. 
«tubercules  granuliformes»,  64. 
« —  miliaires»,  64. 

«  —  papillaires»,  64. 

« —  verruciformes»,  64. 
tubercuJosa,  Hemimdina,  103, 
105,  109. 

-  Miopedina,  103. 

Tübingen  geological  museum,  3, 
15,  16,  140,  223. 

Tuscany,  113. 

«type»,  109,  110. 
iypica,  Cidaris  alata,  173,  175, 
239,  261,  PI.  XI,  ff.  273—274. 

-  Cidaris  dorsata,  179.  239, 

261,  PI.  XI,  ff.  310—311,  PI. 
XIV,  f.  438. 

—  Cidaris  lrausmanni,  ‘202, 

262,  PI.  XII,  ff.  367—369, 
PI.  XVI,  ff.  448,  449. 

tyrolensis,  Cidaris,  224.  262. 

—  Isocrinus,  31,  35,  237,  242, 
257,  PI.  II,  ff.  37,  38. 

—  var.  alpha,  Isocrinus,  30, 
237,  PI.  II,  ff.  51—53,  55,  56. 

—  var.  heia,  Isocrinus,  37,  PI. 
II,  f.  54. 

-  var.  gamma,  Isocrinus,  37, 
237,  PI.  II,  ff.  57—60. 

—  iiiajor,  Isocrinus,  32,  237, 
243,  257,  PI.  II,  ff.  39  —  50. 

—  Pentacrinus,  31,  257. 
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g  VI 
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»  » 

p- 

76, 
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11 
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»  ' 

»  » 

»  / 

>x 

» 

» 

» 

» 

p- 

18, 

» 

2 

3  :  for  « 

Felsö 

F.örs» 

read 

«Felsoörs». 

p.  18.  Dadocrinus,  third  reference  :  for  «v.  Majlr»  read  «v.  Müvur». 
p.  33,  line  IG  from  end  :  for  «fig.  45»  read  «fig.  44». 
p.  33,  »  17  from  end  :  for  «fig.  44»  read  «fig.  45». 
p.  34,  line  21  :  for  «requently»  read  «frequently». 
p.  45,  last  line  :  omit  «Vamu». 

p.  46,  line  1  at  top  :  for  «Cutting»  read  «Section». 

p.  48,  »  2  from  end:  for  «Cutting  VII»  read  «Section  VIII»;  bed  d  1,  is,  I  am  now  informed, 

a  dolomite. 

p.  48,  line  2.  plate-reference  :  for  «103«  read  «102». 

p.  74,  line  1  :  for  «124»  read  «129». 

p.  83,  line  5  from  end  :  for  «heing»  read  «being». 

p.  86,  end  of  third  paragraph:  for  «1908»  read  «Jan.,  1909». 

p.  118.  Measurements  :  Diameters  of  mamelons  :  for  «9.35»  read  «0.35». 

p.  118,  line  7  from  end:  for  «lata»  read  « latmn ». 

p.  122,  third  paragraph.  Description  of  specimen  w,  first  line:  for  «202», read  «210».  Second  line:  for 
«Cassian»  read  «Raiblian». 

{>.  128,  line  9  from  end:  delete  «Muschelkalk».  The  two  portions  of  pyramids  are  from  the  Cser- 
hat  group. 

p.  133,  line  12:  for  «alveolus»  read  «maxilla». 

p.  134,  »  22:  for  «alveoli»  read  «maxillae». 

p.  134,  28:  for  «Muschelkalk»  read  «Cassian». 

p.  149,  »  3  from  end  :  for  «se  ethat»  read  «see  tliat». 

p.  168,  »  2  :  for  «Cassäin»  read  «Cassian». 

p.  191,  footnote  1,  line  6:  for  «Kreidegeb.»  read  «Oolithengeb.» 

p,  194,  line  2  from  end:  for  «PI.  350,  figs.  351»  read  «Pl.  XII,  ligs.  350,  351». 

p.  197,  »  2  from  end  :  for  «themselwes»  read  «themselves». 

p.  218,  »  11  :  for  «dg.  51»  read  «fig.  451». 

p.  238,  Miocidaris  verrucosus  is  from  Quarry  near  Cutting  I,  not  from  Cutting  I.  The  totals  here  and 

on  p,  240  should  be  altered  accordingly. 


Resultate  der  vvissensehaftl.  Krforschung  d.  Ralatonsees.  1.  Bd.  1.  Teil  Pal.  Anh. 
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PLATES  I— XVIII 
AND  THEIR  EXPLAN ATIONS. 


BATHER:  Bakony  Trias  Echinoderms . 


PLATE  1. 


.London  Stepeoscopic  Co.  imp. 


Encrinus,  Dadocrimis,  Holocriims 


PLATE  I, 


Encrinus  cassianus. 

(Figs.  1 — 7,  from  Cserhät ;  Figs.  8,  9,  from  Veszprem, 
Giricsesdomb.  All  x  5'3  diam.) 
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1 .  Specimen 

a, 

columnal 

joint-face 

9,  10 

2.  Specimen 

c , 

» 

»  »  ... 

9,  10 

3.  Specimen 

e , 

» 

>  »  ... 

9,  10 

4.  Specimen 

g, 

» 

»  »  ... 

9,  10 

5.  Specimen 

K 

?  young 

columnal,  joint-face 

10 

6.  Specimen 

i , 

?  » 

■»  »  » 

10 

7.  Specimen 

K 

?  » 

»  »  » 

10 

8.  Specimen 

m 

?  » 

»  »  » 

11 

9.  Specimen 

n, 

?  » 

»  »  » 

11 

Encrinus  granulosus. 

10.  Entrochus  of  four  columnals,  from  Cserhät, 

joint-face,  X  5‘3  diam . 12 

Encritttis  cancellistriatus. 

(Figs.  11 — 22,  from  Section  VI,  Veszprem.  All  x  5  diam.) 


11.  Trochita  with 

diameter 

31 

mm., 

joint-face 

13 

12.  »  » 

» 

2-7 

» 

»  » 

13 

13.  Holotype,  trochita  with 

diameter 

2'7  mm., 

joint-face  . 

13 

14.  Trochita  with 

diameter 

2-7 

mm., 

joint-face 

13 

15.  »  » 

» 

1-4 

» 

»  » 

13 

1 6.  »  » 

» 

2-1 

» 

»  » 

13 

17.  »  » 

» 

1-5 

» 

»  » 

13 

18.  »  » 

» 

1-3 

» 

»  » 

13 

19.  Entrochus  of 

four  relatively 

low 

columnals, 

with  diameter  2’8  mm.  ;  side-view  .  .  . 

13 

20.  Entrochus  of  three  relatively  high  columnals, 

with  diameter  1‘7  mm  ;  side-view  ...  13 

21.  Entrochus  of  two  columnals,  with  diameter 

2’9  mm.;  side-view .  13 

22.  Entrochus  of  (?)  three  or  lour  columnals,  so 

closely  united  that  the  sutures  are  obscure, 
with  diameter  P7  mm. ;  side-view  ...  13 

Encrinus  sp. 

23.  Trochita  from  Cserhat ;  side-view,  X  5‘5  diam.  14 


Entrochus  silesiacus. 

Pag. 

24.  Portion  of  the  stem-fragment  from  Alsödörgicse 

Hangyaserdö  ;  side-view,  nat.  size  .  .  16,  17 

24a.  Three  columnals  of  the  same,  side-view, 

X  3  diam .  17 

25.  25  a.  The  joint-faces  exposed  at  the  two  ends 

of  the  same  specimen,  x  3  diam.  ...  17 

Entrochus  sp. 

26.  Entrochus  of  two  columnals  from  Cserhät ; 

the  better  preserved  joint-face,  X  5'5  diam.  17 

Trochita  sp. 

27.  A  columnal  from  Cserhät ;  joint-face,  x  5’5 

diam .  17 

Dadocrinus  ?  sp. 

28.  Entrochus  of  two  columnals  from  Cserhät 

(perhaps  derived  from  Muschelkalk) ;  joint- 
face,  X  5‘5  diam .  19 

Entrochus  quinqueradiatus. 

(Figs.  29 — 34,  from  Cserhät.  All  x  5‘5  diam.) 

29.  Specimen  a,  joint-face  with  5  grooves  .  .  20 

30.  Holotype  d,  »  »  »  10  minor  ridges .  20 

31.  Specimen /,  »  »  »  5  main  grooves 

and  10  bounding  ridges . 20 

32.  Specimen  g,  joint-face  with  5  grooves  .  .  20 

33.  Specimen  h,  »  »  .  »  5  ridges  ...  20 

34.  Specimen  c ,  side-view . 19,  20 

Entrochus  cf.  « Pentacriuus  venustus». 

35.  Specimen  k,  from  Cserhät ;  side-view  showing 

the  two  largest  cirrus-facets,  x  10  diam.  22 

Uolocrinus  sp. 

36.  Part  of  the  weathered  surface  of  a  piece  of 

limestone  from  Tamäshegy,  Balaton-Füred, 
showing  columnals,  cirrals,  and  brachials  ; 
also  a  larger  columnal,  probably  belonging 
to  Encrinus-,  X  4’5  diam .  21 


Figures  1 — 23  and  26 — 33  are  based  on  photographs  by  H.  Herring,  but  have  been  linishcd  from  microscopic 

examination  of  the  specimens. 

Figure  36  is  a  direct  reproduction  from  a  photograph  by  H.  Herring. 

Figures  24,  25,  34,  and  35  are  from  pencil-drawings  by  T.  Lewis. 
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PLATE  II, 


Isocrinus  tyrolensis. 

37.  Lecto-holotype,  redrawn  from  the  original  in 

Geologische  Reichsanstalt,  Wien  ;  a  complete 
intersyzygium,  side-view,  X  6'3  diam. 

38.  The  same  ;  joint-face  of  the  hypozygal,  X  6'7 

diam . 
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31 

31 


Isocrinus  tyrolensis  ntajor. 

(Figs.  39,  40,  42 — 47,  49,  from  Quarry  near  Cutting  I. 


Figs.  41,  48,  50  from  Jeruzsalemhegy.) 

39.  Large  normal  joint-face,  slightly  worn  at  the 

interradial  angles,  X  10  diam . 34 

40.  Small  normal  joint-face,  X  10  diam.  ...  34 

41  Intersyzygium  with  radial  swellings,  side-view, 

X  5  diam . 34 

42.  Epizygal  joint-face,  X  10  diam .  34 

43.  Hypozygal  joint-face  of  same  intersyzygium, 

X  10  diam . 34 


44.  Holotype,  an  intersyzygium  with  6  internodals, 

of  which  the  side-faces  are  hollowed  radially, 
side-view,  X  5  diam. 

(referred  to  on  p.  33,  line  16  from  end,  as  fig.  45). 

45.  An  intersyzygium  with  5  internodals,  with 

smoother  side-faces  than  in  the  holotype, 
side-view,  X  5  diam. 

(referred  to  on  p.  33,  line  17  from  end,  as  fig.  44). 

46.  An  epizygal  face  somewhat  weathered,  showing 

the  deep  triangulär  identation  for  the  cirrus- 
facet,  also,  in  one  radius,  the  cirral  nerve- 
canal  leading  to  the  axial  canal,  X  10  diam.  34 
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47.  A  cirrus  facet  of  the  same,  X  30  diam.  .  .  34 

48.  An  oval  cirrus-facet,  entirely  enclosed  by  the 

epizygal,  X  30  diam .  35 

49.  Distal  joint-face  of  cirral  2,  X  30  diam.  .  .  35 

50.  »  »  »  »  »  1,  X  30  •  .  .  35 


Isocrinus  tyrolensis  var.  a 
(Figs.  51 — 53,  55  and  56,  from  Quarry  near  Cutting  I.) 


51.  Specimen  b,  normal  joint-face,  X  10  diam.  .  36 

52.  Specimen  a,  hypozygal  joint-face,  x  10  diam.  36 

53.  Specimen  a,  epizygal  joint-face,  X  10  diam.  36 

55.  Specimen  a,  cirrals  1  and  2  (or  perhaps  2 

and  3)  showing  distal  joint-face  of  latter, 

X  30  diam . 36 

56.  Specimen  a,  the  whole  intersyzygium,  side- 

view,  X  5  diam.  .  .  .  ' . 36 


Isocrinus  tyrolensis  var.  ß. 

54.  Internodal  stem-fragment  from  Cutting  I  on 
Veszprem — Jutas  Railway  ;  normal  joint- 
face,  X  10  diam . 37 

Isocrinus  tyrolensis  var.  v. 

(Figs.  57 — 60,  an  intersyzygium  from  bed  b  1  of 


Cutting  IV  on  Veszprem — Jutas  Railway.) 

57.  Side-view,  X  5  diam . 37 

58.  Hypozygal  joint-face,  X  10  diam . 38 

59.  Epizygal  joint-face,  X  10  diam .  38 

60.  Cirrus-facet,  x  30  diam. 


Figures  37  and  38  are  from  Sketches  by  the  Author. 

All  the  other  figures  were  drawn  from  nature  by  A.  T.  Hoi.lick. 
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PLATE  III. 


Isocriuus  candelabrum. 

(Figs.  61 — 67  and  69 — 76  represent  specimens  from 
Cserhat ;  Fig.  68.  from  Jeruzsälemhegy.) 

Pag. 

61.  Specimen  m,  a  complete  intersyzygium ;  side- 

view,  X  10  diam.  .  . 39 

62.  Holotype,  specimen  c,  syzygial  face  of  epizygal, 

X  10  diam . 38,  39 

63.  Holotype,  side-view,  with  the  epizygal  at  the 

lower  end,  X  5  diam . 39,  40 

64.  Holotype,  a  cirrus-facet,  X  20  diam.  ...  40 

65.  Specimen  m,  syzygial  face  of  hypozygal,  X  10 

diam . 38 

66.  Specimen  h,  outline  to  show  the  sub-pentagonal 

transverse  section,  X  5  diam .  39 

67.  Specimen  k,  outline  to  show  the  sub-concavi- 

stellate  transverse  section,  x  5  diam.  .  .  39 

68.  Specimen  q,  a  normal  joint-face,  X  10  diam.  39,  40 

69.  Specimen  l,  syzygial  face  of  hypozygal,  x  10 

diam . 38,  39 

70.  Specimen  o,  young  columnals,  showing  their 

relative  length,  and  the  intercalation  of  new 
columnals,  X  10  diam . 41 

7 1 .  Specimen  g,  a  stem-fragment  comprising  a 

complete  syzygial  pair,  with  cirrus-facets  ; 
side-view,  X  5  diam . 40 

72.  Specimen  g,  a  cirrus-facet,  X  20  diam.  .  .  40 

73.  Specimen  p,  an  intersyzygium  ;  syzygial  face 

of  hypozygal,  showing  minute  specks  in 
axial  canal,  X  10  diam . 41,  42 

74.  Specimen  p,  the  lumen  ofthe  same  face,  showing 

the  appearance  of  the  specks,  X  35  diam.  41,  42 

75.  Specimen  p,  the  lumen  ground  down  on  the 

face  of  the  epizygal,  X  35  diam.  .  .  41,  42 

76.  Specimen  p,  the  epizygal  end  ground  down 

(cf.  text-fig.  5),  x  10  diam . 41,  42 


Isocriuus  scipio. 

l^Figs.  77 — 89,  all  from  Cserhat.) 
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77.  Specimen  a,  young,  normal  joint-face  of  sub- 

pentagonal  section,  showing  grooves  for 
reception  of  radial  ridges,  x  10  diam.  .  .  44 

78.  Specimen  b,  normal  joint-face  of  sub-quinque- 

lobate  section,  with  single  radial  ridges, 
approaching  the  structure  of  Balanocrinus, 

X  10  diam . 44 

79.  Specimen  c,  normal  joint-face  of  sub-concavi- 

stellate  section,  with  double  radial  ridge- 
groups  and  lambdoid  ridges,  X  10  diam.  44 

80.  Holotype,  specimen  d,  an  epizygal  viewed 

from  its  normal  joint-face,  in  which  view 
the  swelling  towards  the  syzygy  is  plain, 


X  10  diam . 44 

81.  Specimen  e,  syzygial  face  of  an  epizygal 

X  10  diam.  .  . 44 

82.  Specimen  /,  fragment  of  a  rather  young  stem, 


comprising  more  than  a  complete  intersyzy¬ 
gium.  The  syzygial  suture-line  can  be  detect- 
ed  only  under  special  lighting ;  X  5  diam.  44 

83.  Speciem  g,  an  intersyzygium ;  side-view, 


X  5  diam . 44 

84.  Specimen  h,  syzygial  face  of  a  hypozygal, 

with  traces  of  crenellae,  X  10  diam.  .  .  44 

85.  Specimen  j,  an  intersyzygium ;  side-view, 

showing  slight  radial  pores,  X  5  diam.  .  44 

86.  Specimen  j,  cirrus-facet,  X  20  diam.  ...  44 

87.  Specimen  k,  syzygial  face  of  a  hypozygal, 

X  10  diam . 44 

88.  Specimen  l,  syzygial  face  of  an  epizygal,  with 

traces  of  crenellae,  x  10  diam . 44 

89.  Specimen  l,  cirrus-facet,  X  20  diam.  ...  44 


All  figures  drawn  from  nature  by  A.  T.  Hollick. 
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Isocrinus  sceptrum. 

(Figs.  90 — 101  all  from  bed  e  of  Section  VI,  Veszprem.) 
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90.  Fragment  consistingof  a  hypozygal  and  the  two 

internodals  below  it ;  side-view  X  lOdiam.  46 

91.  Normal  joint-face,  X  20  diam . 46 

92.  »  »  »  x  20  *  46 

93.  »  »  »  X  20  »  46 

94.  Holotype,  lower  part  of  intersyzygium  ;  side- 

view,  X  10  diam . 46 

95.  Lower  part  of  intersyzygium,  side-view, 

X  10  diam . 46 

96.  Same  specimen,  cirrus -facet,  x  20  diam.  .  .  47 

97.  Epizygal  joint-face,  with  trace  of  crenellae, 

X  10  diam . 46 

98.  Epizygal  joint-face,  dccply  excavate,  X  10  diam.  46 

99.  Hypozygal  joint-face,  smooth,  x  10  diam.  .  46 

100.  Hypozygal  joint-face,  with  trace  of  crenellae, 

X  10  diam . 46 


101.  [The  artist  in  arranging  the  figures  has  un- 
fortunately  transposed  the  side-view  of 
this  specimen  with  that  of  a  specimen  of 
I.  Hercuniae,  fig.  104.] 

Abnormal  specimen,  consisting  of  two  inter¬ 
nodals  ;  joint-face,  and  side-view  [lettered 
104],  X  10  diam . 47 


Isocrinus  Hercuniae . 

(Figs.  102 — 112  all  from  Quarry  near  Cutting  I.) 
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102.  Holotype,  specimen  a ;  side-view,  showing 
alternation  of  columnars,  slight  tuberculation 
at  angles  of  larger  ones,  and  excavation  of 


the  supra-nodal,  X  5  diam . 48 

103  Holotype,  joint-face  of  supranodal,  x  lOdiam.  50 

104.  Specimen  c,  a  series  of  six  basaltiform  inter¬ 

nodals,  with  a  slight  swelling  in  the  middle 

of  each  side,  X  5  diam . 50 

[NB.  See  under  Fig.  101,  above], 

105.  Specimen  b,  side-view,  showing  swollen  angles 

and  depressed  sutures,  X  5  diam.  ...  50 

106.  Specimen  d,  hexagonal  internodals  ;  side-view, 

X  5  diam . 49 

107.  Specimen  d,  normal  joint-face,  X  10  diam.  49 

108.  Specimen  k,  hypozygal  joint-face,  X  7  diam.  52 


109.  Specimen  h,  epizygal  joint-face  ;  outer  half  of 


a  petal,  showing  the  fine  crenellae  impressed 
on  the  original  coarser  ones,  X  20  diam.  52 

110.  Specimen  h,  epizygal  joint-face,  X  10  »  52 

111.  Specimen  1,  normal  joint-face,  X  20  »  50 

112.  Specimen  j,  epizygal  joint-face,  slightly  worn, 

showing  long  perradial  ridges  between  the 
small  adradial  crenellae,  X  7  diam.  .  ■  •  52 


All  figures  drawn  from  nature  by  A.  T.  Holuck. 
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PLATE  V. 


Isocrinus  Hercuniae  (continued). 

(Figs.  113 — 117,  all  from  Quarry  near  Cutting  I.j 
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113.  Specimen  e,  fragment  consisting  of  14  inter- 
nodals  and  an  epizygal,  but  not  a  complete 


intersyzygium  ;  side-view,  nat.  size  ...  52 

114.  Specimen  e,  cirrus-facet,  X  20  diam.  ...  52 

1 15.  Specimen  /,  distal  joint-face  of  cirral  2,  in  situ, 

X  20  diam . 53 

1 16.  Specimen  g,  cirrus-facet,  also  adjacent  portions 

of  supranodal  and  hypozygal,  showing  radial 
depressions,  X  20  diam .  52 

117.  Outlines  showing  Variation  in  transverse 

section  :  g,  quinquelobate  ;  o,  stellate  ;  a, 
concavistellate  ;  l,  pentagonal ;  m,  sub- 
concavistellate  ;  n,  subcircular  :  all  nat.  size  49 


Isocrinus  propinquus  and  allied  forms. 

118.  Small  specimen  from  St.  Cassian,  labelled 
«P cntacrinus  propinquus »  by  Laube,  perhaps 
the  original  of  his  pl.  viii  a,  f.  17  b  Geol. 
Reichsanst.  Wien.  Distal  joint-face  of  cirral  1, 

X  8  diam.  .  .  . 54 

119 .Isocrinus  propinquus,  from  St.  Cassian,  orig- 
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inal  of  Laube,  pl.  viii  a,  f.  17c;  Geol. 
Reichsanst.  Wien.  Cirrus-facet,  X  8  diam.  54 

120.  Sf  ecimen  from  the  Cardita- Oolith  of  Rammels¬ 

bach  near  Seehaus,  referred  to  «Pentacrinus 
propinquus »  by  Wöhrmann;  Palaeont.  Mus. 
München.  Side-view,  X  5'5  diam.  ...  54 

121.  The  same  :  joint-face  of  the  supranodal.  This 

is  not  the  same  face  as  shown  in  Wöhk- 
mann’s  pl.  v,  f.  9.  X  20  diam . 54 

122.  A  brachial  on  the  same  fragment  of  matrix 

as  the  preceding,  x  1 6*6  diam . 54 

Isocrinus  scipio  ? 

123  Patina  from  Cserhat  (Leitnerhof).  side-view, 


X  5  diam . 56 

124.  The  same,  from  below,  X  5  diam .  56 

125.  The  same,  from  above,  X  10  diam.  ...  56 

126.  The  same,  reconstructed  median  vertical  sec¬ 

tion,  X  5  diam .  56 


Isocrinus  ?  sp. 

127.  A  brachial  from  Cserhat  (Leitnerhof)  X  10 

diam . 58 


Figures  118 — 122  are  from  drawings  by  the  Author. 

The  outlines  in  figure  117  were  directly  printed  on  a  slip  of  paper  from  the  specimens. 
The  remaining  figures  are  by  A.  T.  Hollick. 


PLATE  VI, 


Tiare cliinus,  ?,  sp. 

128.  Supposed  fragment  of  an  interambulacrum 
from  Cserhät,  with  the  adambulacral  border 
on  the  right  hand,  X  3  diam . 
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T riadocidaris  persimilis. 
(Figs.  129 — 134  from  Cserhät.) 


129.  Specimen  c,  interambulacrum  from  the  side, 

adoral  end  on  left  hand,  X  10  diam  .  .  74 

130.  Specimen  c,  interior  view  of  interambulacrum, 

adoral  end  uppermost,  X  5  diam.  ...  74 

131 .  Holotype,  specimen  a,  from  the  adoral  end, 

X  5  diam . 70—73 

132.  Holotype,  part  of  the  ambulacrum,  showing 

the  precise  relation  of  its  plates  to  the 
denticles  of  the  interambulacral  plate  under 
which  it  is  pushed,  X  10  diam.  .  .  .  72,  73 

133.  Holotype,  interambulacrum  and  ambulacrum 

from  the  side,  adapical  end  uppermost, 

X  3  diam . 70 — 73 

134.  Holotype ;  the  structure  of  the  ambulacrum. 

and  its  relation  to  the  denticles,  X  20  diam. 
Compare  text-fig.  10 . 73 


T riadocidaris  praetcrnobilis. 

(Figs.  135—138,  all  X  5  diam.) 

135.  Specimen  b,  from  Cutting  I,  Veszprem — Jutas 

Railway.  Two  interambulacrals,  external 
view,  adradial  margin  on  left  hand  .  .  76,  77 

136.  Specimen  b,  internal  view,  adradial  margin  on 

right  hand . 76,  77 

137.  Specimen  b,  side  view,  from  broken  inter¬ 

radial  margin . 76,  77 

138.  Holotype,  part  of  an  interambulacrum  from 

Jeruzsälemhegy  ;  external  view  and  elevation 
of  a  main  tubercle . 76 — 77 


Triadocidaris  cf.  T.  praetcrnobilis. 

139.  Specimen  a,  an  interambulacral  from  Jeruzsä¬ 

lemhegy  ;  external  view,  X  5  diam.  ...  78 

140.  Specimen  a  ;  side- view  from  transverse  margin, 

X  5  diam . 78 


Triadocidaris  immunita. 
i^Figs.  141  -  149.  All  from  Jeruzsälemhegy.) 
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141.  Holotype,  specimen  a  ;  adoral  end  of  an  inter¬ 

ambulacrum,  external  view,  X  3  diam.  .  .  80 

142.  Holotype,  side  view,  adoral  end  on  right  hand, 

X  3  diam . 82 

143.  Holotype,  internal  view,  showing  denticles, 

adradial  ridge,  and  peristomial  processes, 

X  3  diam .  .  .  82 

144.  Specimen  e,  two  interambulacrals ;  external 

view,  adradial  margin  on  right  hand,  X  3 
diam . 81 

145.  Specimen  e  ;  the  smaller  interambulacrum,  seen 

from  the  grooved  transverse  margin,  X  5  diam.  80 


146.  Specimen  e  ;  internal  view,  denticulate  adradial 

margin  on  left  hand.  The  bevelled  trans¬ 
verse  margin  of  the  larger  plate  is  shown; 

X  5  diam . 81 

147.  Specimen  b,  adoral  end  of  an  interambulacrum; 

internal  view,  showing  peristomial  processes 
and  apparent  alternation  of  denticles,  X  3 
diam . 81,  82 

148.  Specimen  b ;  side-view,  adoral  end  on  left 

hand,  X  6  diam . 82 

149.  Specimen  b  ;  external  view,  x  3  diam.  .  .  80 

Miocidaris  sp.  indet.  a 
(Figs.  150 — 152,  from  Cserhät.  All  x  5  diam,) 

150.  Specimen  b,  an  interambulacral;  side-view, 

showing  the  bevels  of  the  transverse  margins  89 

151.  Specimen  b  ;  external  view . 89 

152.  Specimen  a,  an  interambulacrum;  external  view  89 

Miocidaris  verrucosus. 

(Figs.  153—156,  all  X  5  diam.' 

153.  Holotype,  from  Quarry  near  Cutting  I,  adoral 

fragment  of  an  interambulacrum  ;  external 
view . 90 

154.  Holotype  ;  internal  view . 91 

155.  Holotype  ;  side-view  of  part  of  the  adradial 

margin,  showing  how  it  becomes  more  vert- 
ical  towards  the  oral  end . 90,  91 

1 56.  Specimen  b,  portions  of  three  interambulacrals 

on  matrix . 90 — 91 


All  figures  drawn  from  nature  by  A  T.  Holligk  ;  but  fig.  134  has  been  completed,  under  the  Author  s 
direction,  by  A.  H.  Searle,  owing  to  Mr.  Hoelick’s  illness. 
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Miocidaris,  Anaulocidaris. 


PLATE  VII, 


Miocidaris  planus. 

(Figs.  157 — 159,  all  X  5  diam.) 
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157.  Holotype,  interambulacral  plate  from  Jeruzsä- 
lemhegy ;  outer  view,  adapical  margin  upper¬ 


most  . . 91 

158.  Holotype,  inner  view . 91 

1 59.  Holotype,  side-view,  from  adoral  margin  .  .  91 


Miocidaris  sp.  indet.  y. 

160.  Interambulacral  plate  from  Cutting  I,  Vesz¬ 

prem — Jutas  Railway,  outer  view,  nat.  size  92 

Miocidaris  sp.  indet.  3. 

(Figs.  161 — -163,  all  X  10  diam.) 

161.  Portion  of  an  ambulacrum  from  Cserhät,  inner 


view,  with  the  adoral  end  lowermost  .  .  93 

162.  The  same  in  transverse  section,  with  the  di- 

rection  of  the  pore-canals  indicated  dia- 
grammatically . 93 

163.  The  same,  outer  view . 93 


Anaulocidaris  testudo. 
Interambulacral  plates  only. 

(Figs.  164—187,  all  X  5  diam.,  except  fig.  168,  X  3  diam.) 

164.  Specimen  a,  Jeruzsalemhegy;  outer  view  .  95,  96 

165.  Specimen  a,  seen  from  adoral  margin  ...  95 

166.  Specimen  a.  seen  from  adapical  margin  .  .  95 
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167.  Specimen  a,  seen  from  the  left  (i.  e.  the  ad- 

ambulacral)  margin . 95 

168.  Specimen  a,  inner  view,  showing  adapical  be- 

vel,  and  smooth  adambulacral  joint-face, 

X  3  diam . 95 

169.  Specimen  b,  Jeruzsalemhegy;  outer  view.  .  96 

170.  Specimen  c,  »  »  »  .  .  96 

171.  Specimen  c,  from  adoral  margin . 95 

172.  Specimen  c,  from  adapical  margin  ....  95 

173.  Specimen  d,  Jeruzsalemhegy;  outer  view.  95,  96 

174.  Specimen  e,  Jeruzsalemhegy;  part  of  inner 

surface,  to  show  adambulacral  joint-face  .  95 

175.  Specimen  e,  outer  view . .  .  95,  96 

176.  Specimen  e,  from  adoral  margin . 95 

177.  Specimen  e,  from  adapical  margin  ....  95 

178.  Specimen  /,  Jeruzsalemhegy;  outer  view  .  95,  96 

179.  Specimen  /,  from  adoral  margin . 95 

180.  Specimen  /,  from  the  left  (i.e.  the  adambulacral) 

margin . 96 

181.  Specimen  h,  Cutting  I,  Veszprem— Jutas  Rail¬ 

way  ;  from  adoral  margin . 95 

182.  Specimen  h,  from  adapical  margin  ....  95 

183.  Specimen  h,  from  the  right  (i.  e.  the  perradial) 

margin . 95 

184.  Specimen  h,  outer  view . 95,  96 

185.  Specimen  j,  Cutting  I,  Veszprem — Jutas  Rail¬ 

way  ;  from  adoral  margin . 95 

186.  Specimen  j,  outer  view . 96 

187.  Specimen  k,  Cutting  I,  Veszprem — Jutas  Rail¬ 

way  ;  outer  view . 95,  96 


All  figures  drawn  from  nature  by  A.  T.  Hollick. 

The  process  of  reproduction  has  intensified  the  miliaries  in  figures  164 — 184;  they  are  by  no  means  so 

conspicuous  in  the  specimens. 
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PLATE  VIII. 


Plegiocidaris  ?  sp.  indet. 
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188.  Interambulacral  plate.  from  Cserhat ;  outer 


view,  x  5  diam . .  99 

189.  The  same;  side-view,  X  5  diam . 99 

Eodiadema  ?  sp.  indet. 

190.  Portion  of  an  interambulacrum,  from  Cserhat ; 

outer  view,  X  5  diam . 102 

191.  The  same  ;  top  left-hand  quarter  of  the  preced- 

ing  figure,  X  10  diam . 102 


Mesodiadeuta  margaritatum. 

192.  Specimen  b,  adoral  portion  of  an  interambul¬ 


acrum,  from  Cutting  I  on  Veszprem — Jutas 
Railway;  outer  view,  X  3  diam . 118 

193.  Specimen  b,  side-view,  the  peristomial  margin 

being  to  the  right  hand,  X  3  diam.  .  .  118 

194.  Specimen  b,  inner  view,  X  3  diam.  .  .  .  118 

195.  Holotype,  specimen  a,  adoral  portion  of  an 

interambulacrum,  from  Jeruzsdlemhegy  ; 
outer  view,  X  3  diam . 117 

196.  Holotype  ;  side-view,  the  peristomial  margin 

being  to  the  left  hand,  X  6  diam.  .  117,  118 

197.  Holotype  ;  inner  view,  x  3  diam.  .  .  117,  118 


Mesodiadema  latum. 

(Figs.  198 — 211,  all  X  10  diam.) 

198.  Specimen  o,  an  interambulacral  of  column  b, 
from  Quarry  near  Cutting  I ;  inner  view  of 


adradial  margin . 121 

199.  Specimen  e,  an  interambulacral  of  column  a, 
Jeruzsdlemhegy  ;  outer  view,  adapical  mar¬ 
gin  uppermost . 120 


200.  Specimen  e,  inner  view,  adapical  margin  upper¬ 

most  . . 

201.  Specimen  b,  an  interambulacral  of  column  a, 

from  Jeruzsdlemhegy;  outer  view,  adapical 
margin  uppermost . .  119, 

202.  Specimen  g,  an  interambulacral  of  column  b, 

from  Jeruzsdlemhegy  ;  inner  view,  adapical 
margin  uppermost . .120, 

203.  Specimen  /,  an  interambulacral  of  column  a, 

from  Jeruzsdlemhegy ;  outer  view,  adapical 
margin  uppermost . 119, 

204.  Specimen  r1  an  interambulacral  of  column  b, 

from  Quarry  near  Cutting  I ;  outer  view, 
adapical  margin  uppermost  ...... 

205.  Holotype,  specimen  m,  an  interambulacral  of 

column  a,  from  Quarry  near  Cutting  I ; 
side-view,  from  adoral  margin  .  119,  120, 

206.  Holotype  ;  inner  view,  adapical  margin  upper¬ 

most  . . 

207.  Holotype  ;  outer  view,  adapical  margin  upper¬ 

most  .  . 119, 

208.  Specimen  n,  an  interambulacral  of  column  b, 

from  Quarry  near  Cutting  I ;  outer  view, 
adapical  margin  uppermost,  adradial  margin 
to  right  hand  . . 

209.  Specimen  n,  side-view,  from  adapical  margin, 

adradial  margin  to  left  hand . 

210.  Specimen  w,  an  interambulacral  of  column  b, 

Cutting  IV,  on  Veszprem — Jutas  Railway  ; 
outer  view  ........... 

211.  Specimen  x,  an  interambulacral,  Cserhat ;  outer 

view,  adapical  margin  uppermost .... 
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121 

121 

121 

121 

120 

121 

121 

121 

120 

121 

122 

122 


All  figures  drawn  from  nature  by  A.  T.  Hollick. 


BATHER:  Bakony  Trias  Echinoderms 


PLATE  VEL. 


London.  Stepeoscopic  Co.  irnp. 


TiarecTiinus,  Triadocidaris,  Miocidaris 


■ 


BATHER:  Bakony  Trias  EcMnoderms. 


PLATE  E. 


London  Stepeoscopic  Co.  imp. 


Diademopsis,  Ambulacra,  Oris  armatura. 


PLATE  IX. 


Hemipedina  (Diademopsis)  incipiens. 
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212.  Holotype,  adoral  fragment  of  interambulacrum, 

from  Cutting  I  on  Veszprem — Jutas  Rail- 
way ;  outer  vievv,  adoral  end  uppermost, 

X  5  diam . 124,  125 

213.  Holotype  ;  inner  view,  adoral  end  uppermost, 

X  5  diam . 124,  125 

Diadematoid  ambulacrum  </.. 

214.  Specimen  from  Section  Xt  at  Jeruzsalem¬ 

hegy;  sideview,  adapical  end  on  the  right, 

X  5  diam . 125,  126 

215.  The  same;  outer  view,  adapical  end  upper¬ 

most,  X  10  diam . 125,  126 

Diadematoid  ambulacrum  ß. 


216.  Specimen  from  Section  VI  at  Veszprem  ;  side¬ 

view,  adapical  end  on  the  left,  X  5  diam.  126,  127 

217.  The  same;  outer  view,  adapical  end  upper¬ 

most,  X  10  diam . 126,  127 


Diadematoid  ambulacrum 

218.  Specimen  from  Jeruzsalemhegy,  outer  view, 

adapical  end  uppermost,  X  10  diam.  .  .  127 

219.  The  same;  inner  view,  x  10  diam.  .  .  .  128 

Remains  of  the  Jaw-apparatus. 

(Figs.  220—244,  all  x  3  diam.) 

220.  Jeruzsalemhegy  (a) ;  tooth,  transverse  section  130 

221.  The  same;  outer  view . 130 
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222.  The  same  ;  inner  view . 130 

223.  Jeruzsalemhegy  (b);  a  right  maxilla ;  inter¬ 

pyramidal  face . 131 

224.  The  same;  outer  face . 131 

225.  The  same;  internal  face . 131 

226.  Jeruzsalemhegy  (d) ;  a  right  maxilla;  inter¬ 

pyramidal  face . 131 

227.  The  same  ;  outer  face . 132 

228.  The  same;  internal  face . 132 

229.  Veszprem — Jutas  Railway,  Cutting  I  ( a )  ;  a 

left  maxilla ;  interpyramidal  face  .  .  .  .  132 

230  The  same  ;  outer  face . 132 

231.  The  same;  internal  face . 133 

232.  Veszprem — Jutas  Railway,  Cutting  I  (b) ;  a 

right  maxilla ;  interpyramidal  face  .  .  .  133 

233.  The  same;  outer  face . 133 

234.  The  same;  internal  face . 133 

235.  Veszprem — Jutas  Railway,  Cutting  I  (c) ;  a 

right  maxilla;  interpyramidal  face  .  .  .  133 

236.  The  same;  outer  face . 134 

237.  The  same;  internal  face . 134 

238.  Giricsesdomb  («) ;  distal  portion  of  a  pyramid ; 

interpyramidal  face  .......  134 

239.  The  same  ;  outer  face . 134 

240.  The  same;  inner  view  jnot  internal  face]  .  .  134 

241. Cserhät  (a) ;  a  rotula  ;  under  surface  .  .  .  135 

242.  The  same,  upper  surface . 135 

243.  Cserhät  (b) ;  a  rotula;  under  surface  .  .  .  135 

244.  The  same;  upper  surface . 135 

(In  figures  241- -244  the  exterior  or  condylar  end 

is  uppermost ) 


All  figures  drawn  from  nature  by  A.  T.  Hollick. 


PLATE  X 


A  naulocidaris. 

(The  specimens  of  A.  Buchi  are  from  St.  Cassian,  those  of  A.  testudo  are  from  Jeruzsälemhegy. 
All  figures  on  this  plate  are  enlarged  3  diameters.) 


A.  Buchi. 
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245.  MM,  g.  Radiolus  trulliformis,  handle  and  part 

of  blade . 162 

246.  MM.  d.  Heautotype,  Münster,  1841,  pl.  iii, 

f.  11.  Radiolus  spatuliformis,  ad- 
apical  face,  cf.  text-fig.  37.  .  158,  161 

247.  MM,  d.  Adoral  face,  cf.  text-fig.  37  .  .  .  .  158 

248.  MM,  a.  llolotype  of  Cidaris  rendfera,  Mün¬ 

ster,  1841,  pl.  iii,  f.  12.  Radiolus 
remiformis,  adapical  face  .  .  155,  156 

249.  MM,  a.  Adoral  face,  cf.  text-fig.  27  .  .  155,  156 

250.  Radiolus  spatuliformis  from  Cardita  Schichten, 

Haller  Salzberg,  in  Pal.  Mus.  Mün¬ 


chen,  provisionally  referred  to  this 
species  ;  adoral  face  ....  168,  169 

251.  MM,  e.  Radiolus  spatuliformis,  fragment,  ad¬ 

apical  face . 158 

252.  MM.  e.  Adoral  face,  cf.  text-fig.  38  .  .  .  .  158 

253  BM,  m.  (E  9359).  RadTolus  paletiformis,  ad¬ 
apical  face . 167 

254.  BM,  m.  Side-view  .  .  .  , . 167 

255.  BM,  m.  Adoral  face . 167 


A.  testudo. 
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256.  Radiolus  remiformis  a,  adapical  facc,  vvith 
views  of  distal  and  proximal  ends.  Cf.  text- 


fig.  12  . 141  —  143 

257.  The  same,  from  the  left  side  ....  141—143 

258.  The  sauie,  adoral  face . 141  —  143 

259  Radiolus  remiformis  b,  adapical  face. 

Cf.  text-fig.  12 . 141.  143 

260.  The  same,  from  the  left  side . 143 

261.  The  same,  adoral  face . 143 

262.  Holotype,  Radiolus  spatuliformis  /,  adapical 

face.  Cf.  text-fig.  14 . 145—147 

263.  Holotyp>e,  adoral  face . 146—147 

264.  Holotype,  from  the  left  side . 147 

265.  Radiolus  trulliformis  /,  outer  face.  Cf.  text- 

figs.  17,  18,  20  .  147—151 

266.  The  same,  from  the  left  side.  .  .  .  147 — 150 

267.  Radiolus  trulliformis  e,  from  the  left  side.  .  151 

268.  The  same,  inner  face.  Cf.  text-fig.  20  .  151 

269.  The  same,  outer  face . 151 

270.  Radiolus  paletiformis  n,  from  the  left  side  .  154 

271.  The  same,  inner  face . 154 

272.  The  same,  outer  »  154 


Figures  246,  247,  248,  249,  251,  252,  258,  261,  263,  268,  and  271  are  either  reproduced  from,  or  based  on, 
photographs.  Figure  250  is  from  a  sketch  by  the  Author. 

All  other  figures  are  drawn  from  nature  by  A.  T.  Hollick. 


PLATE  X 


BATHER:  Bakony  Trias  EcMnoderms. 


London  Stepeoscopic  Co.  imp. 


Ananlocidaris 


PLATE  XI. 


BATHER:  Bakony  Trias  EcMnoderms . 


London  Stepeoscopic  Co.  imp. 


Radioli 


PLATE  XL 

(All  figures  are  natural  size  except  where  otherwise  stated.) 


V» 


« Cidaris »  alnta  typica. 
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273.  Holotype,  from  Agassiz’  cast  X,  23  in  Brit. 

Mus.;  adapical  face . 175 

274.  Specimen  a,  from  Cserhät;  adapical  face.  .  175 

«  Cidaris »  alata  snbalata. 

275.  Specimen  c,  from  Cserhät;  adapical  face  .  .  175 

275a.  The  same  ;  enlarged  Ornament,  X  3  diam.  .  .  175 

276.  The  same;  side-view .  .  .  175 

277.  Specimen  d,  from  Cserhät;  adoral  face  .  .  175 

277a.  The  same;  enlarged  Ornament,  X  3  diam.  .  175 

278.  Specimen  a,  from  Section  XI;  adoral  face  .  176 

279.  The  same;  adapical  face . 176 

« Cidaris »  alata  poculiformis. 

280.  Specimen  b,  from  Section  XI;  side-view  .  .  176 

281.  Specimen  a,  Jeruzsälemhegy  ;  infra-ambital 

radiole,  adoral  face .  176 

282.  The  same;  adapical  face . 176 

283.  The  same;  side-view . 176 

284.  Specimen  b,  from  Jeruzsälemhegy  ;  infra-amb- 

ital  radiole,  adoral  face . 176 

285.  The  same;  adapical  face . 176 

286.  The  same;  side-view . 176 

287.  Specimen  c,  from  Jeruzsälemhegy ;  ambital 

radiole,  adoral  face . 176 

288.  The  same;  adapical  face . 176 

289.  The  same;  side-view . 176 

290.  Specimen  d,  from  Jeruzsälemhegy  ;  ambital 

radiole,  adoral  face . 176 

291.  The  same;  adapical  face . 176 

292.  The  same  ;  base  and  handle,  adapical  view, 

X  2  diam .  176 

293.  The  same;  side-view . 176 

294.  Specimen  h,  from  Jeruzsälemhegy;  Ornament 

magnified  to  show  weathering  of  pustules, 

X  3  diam . 177 

295.  Specimen  e,  from  Jeruzsälemhegy  ;  upper  amb¬ 

ital  radiole,  adapical  face . 177 

296.  Specimen  a,  from  Cutting  I ;  upper  ambital 

radiole,  adoral  face,  X  2  diam . 177 

297.  The  same;  adapical  face,  X  2  diam.  .  .  .  177 

298.  The  same;  from  proximal  end,  x2  diam.  .  177 

299.  Specimen  j,  from  Jeruzsälemhegy;  upper  amb¬ 

ital  radiole,  adoral  face,  X  2  diam.  .  .  .  177 

300.  The  same;  adapical  face,  X  2  diam.  .  .  .  177 

301.  Holotype,  specimen  /,  from  Jeruzsälemhegy; 

supra-ambital  radiole,  adoral  face.  .  .  .  177 

302.  The  same  ;  adapical  face . 177 

303.  Specimen  b,  from  Cutting  I ;  supra-ambital 

radiole,  adoral  face . 177 

304.  The  same;  adapical  face . 177 
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305.  Specimen  c,  from  Cutting  I;  supra-ambital  rad¬ 

iole,  adapical  face,  seen  partly  from  above  177 

306.  Specimen  d,  from  Cutting  I ;  circumapical  rad¬ 


iole,  side-view . 177 

307.  The  same;  adapical  view  ........  182 

308.  Specimen  jf,  from  Jeruzsälemhegy ;  circumapical 

radiole,  (possibly  C.  dorsata),  side-view  177 

309.  The  same  ;  adapical  face . 182 

« Cidaris »  dorsata  typica. 

310.  Radiole  from  Takarekpenztär,  distal  end  .  .  179 

311.  Specimen  from  Giricsesdomb,  adoral  face.  .  179 


«  Cidaris »  dorsata  marginata. 

312.  Specimen  a,  from  Jeruzsälemhegy  ;  infra-amb¬ 


ital  radiole,  adoral  face . 180 

313.  The  same;  adoral  face . 180 

314.  Specimen  g,  from  Jeruzsälemhegy,  ambital 

radiole,  adoral  face . 181 

315.  The  same;  distal  end . 181 

316.  The  same;  adapical  face . 181 

317.  Specimen  m,  from  Jeruzsälemhegy;  supra- 

ambital  radiole,  base,  side-view,  X  3  diam.  181 

318.  The  same;  side-view . 181 

319.  Holotype,  specimen  o,  from  Jeruzsälemhegy; 

supra-ambital  radiole,  side-view  .  .  .  .  182 

320.  The  same;  distal  end . 182 

321.  The  same;  adapical  face . 182 

322.  Specimen  q,  from  Jeruzsälemhegy ;  supra- 

ambital  radiole,  adoral  face . 182 

323.  The  same;  side-view .  182 

324.  The  same;  adapical  face . 182 

325.  Specimen  r,  from  Jeruzsälemhegy ;  supra- 

ambital  radiole,  side-view . 182 

326.  The  same;  adapical  face . 182 

327.  Specimen  s,  from  Jeruzsälemhegy ;  adapical 

radiole,  adoral  face . 182 

328.  The  same;  side-view . 182 

329.  The  same  ;  adapical  face . 182 

330.  Specimen  t,  from  Jeruzsälemhegy;  circumapical 

radiole,  adoral  face . 182 

331.  The  same;  adapical  face . 182 

332.  The  same;  side-view . 182 

333.  The  same;  distal  end,  adapical  side  uppermost  182 


&  Cidaris»  dorsata. 

334.  Brit.  Mus.  E  4666  ;  radiole  from  the  Cassian 
beds  of  St.  Cassian,  in  the  condition  de- 
scribed  as  C.  forata  Quenstedt  ;  handle 


of  shaft,  X  10  diam . 181 

335.  The  same  ;  the  whole  radiole . 181 


«  Cidaris »  scrobiculata 
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336.  Radioie  from  bed  e,  Section  VI,  Veszprem  .  184 

337.  Specimen  referred  to  C.  dorsata  by  Broili, 

from  Pachycardientuffe,  Tsehapit-Bach,  Seiser 
Alp  ;  surface  Ornament  of  shaft,  X  10  dia- 
meter .  .  .  183 — 184 


338.  The  same ;  a  cleavage  surface  showing  the 

deep  penetration  of  the  cavities,  X  10  dia- 
meter .  ...  183 — 184 

339.  Brit.  Mus.  E  9464,  from  St.  Cassian,  X  10  dia- 

meter . 183,  184 


Figures  273,  274,  275,  278,  and  280  are  based  on  photographs. 
All  the  rest  were  drawn  direct  from  nature  by  A.  T.  Hollick. 


PLATE  XII. 


«  Cidaris »  fustis.  Pao. 

340.  Specimen  from  Jeruzsälemhegy,  nat.  size  .  .  185 

341.  The  same  ;  side-view . 185 

« Cidaris »  decorata. 

342.  Specimen  from  Jeruzsälemhegy,  distal  end  of 

a  radiole,  X  6  diam . 186 

«  Cidaris »  fasciculata  ? 

343.  Fragment  from  Section  IV,  Veszprem  (may 

be  C.  decoratissima),  X  6  diam . 188 

«  Cidaris »  subspinulosa  (?  =  Roemeri). 

344.  Holotype  of  this  species,  also  of  C.  spinulosa 

Ki.ipst.  and  C.  perplexa  Desor,  Brit.  Mus. 

E  4602,  from  St.  Cassian ;  adoral  face 


X  3  diam . 191,  192 

345.  The  same;  adapical  face,  x3  diam.  .  191,  192 

«  Cidaris »  similis. 


346.  Proximal  portion  of  radiole  from  Section  VI, 

Veszprem ;  side-view,  adoral  face  on  the 
right,  X  6  diam . 191 

« Cidaris »  Waecliteri. 

(Figs.  347 — 351,  all  from  Cserhät.) 

347.  The  smallest  radiole;  supposed  adapical  face, 

X  3  diam . 194 

348.  The  same  ;  supposed  adoral  face,  X  3  diam.  194 

349.  Distal  fragment ;  supposed  adapical  face, 

X  1-5  diam . 195 

350.  Proximal  fragment;  adapical  face,  X  1'5  dia- 

meter . 194,  195 

351.  The  same;  adoral  face,  X  1'5  diam.  .  194,  195 

«  Cidaris »  Wissmanni. 

(Figs.  352 — 358,  all  from  Cserhät,  and  all  X  6  diam.) 


352.  Thin  radiole  with  pustules  in  transverse  rows  198 

353.  Thin  shaft  with  sparse  pustules . 197 

354.  »  »  »  »  »  . 197 

355.  Stouter  shaft  with  coarse  pustules  in  distinct 

transverse  rows . 198 
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356.  One  of  the  best  preserved  bases  ....  198 

357.  Proximal  portion  of  radiole  showing  transverse 

arrangement  of  pustules  merging  into  a 
longitudinal  arrangement . 198 

358.  Proximal  fragment  showing  more  definite  long¬ 

itudinal  Ornament . 198 

«  Cidaris »  Wissmanni  rndis. 

359.  Holotype,  proximal  portion  of  a  radiole,  from 

Cserhät,  X  3  diam . 199 

360.  The  stoutest  fragment  of  shaft,  from  Cserhät, 

X  3  diam . 199 

361.  A  distal  fragment  from  Section  XI,  x  1’5  diam.  200 

362.  A  base,  also  from  Section  XI,  and  perhaps 

belonging  to  the  preceding  specimen,  X  1'5 
diam . 200 


« Cidaris »  Wissmanni,  ovoid  form. 

(Figs.  363 — 366,  all  from  Section  VI,  Veszprem,  and 


all  natural  size.) 

363,  364.  Back  and  front  of  the  shorter  specimen  .  200 
365, 366.  »  »  »  »  »  longer  »  .  200 

«  Cidaris »  Hausmanni. 

367.  Brit.  Mus.  E  9515,  from  St.  Cassian,  X  6  diam.  202 

368.  Radioles  from  Cserhät,  X  3  diam . 205 

369.  The  same ;  the  base  seen  in  same  view, 

X  9  diam . 205 


« Cidaris »  Hausmanni  tofacea. 

370.  Holotype,  Brit.  Mus.  E  4697%  from  the  Pachy- 
cardientuffe  of  the  Seiser  Alp,  side-view, 


X  6  diam . 205 

371.  Holotype,  distal  view,  x  6  diam . 205 


«Cidaris»  cf.  dorsata  et  Hausmanni. 

(Figs.  372—374,  all  from  Cserhät,  all  X  4  diam.) 


372.  Specimen  a,  side-view . 206 

373.  Specimen  d,  side-view . 206 

374.  Specimen  c,  front  view . 206 


The  figures  on  this  Plate  are  based  on  Sketches  by  A.  T.  Hollick,  G.  T.  Gwilliam,  and  A.  H.  Searle  ; 
but  all  have  been  finally  revised  from  the  specimcns  by  A.  H.  Searle. 


BATHER:  Bakony  Trias  EcMnoderms, 


PLATE  XL. 


Radioli. 


BATHER:  BaRony  Trias  EcMnoderms, 


PLATE  XHI. 


Radioli,  Mesodiadema,  Asteroidea 


PLATE  XIII, 


«  Cidaris »  parastadifera. 
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375.  Proximal  fragment  of  a  radiole,  from  Ueber- 

schall,  Haller  Anger,  flgured  by  Wöhrmann 
(1889)  pl.  v,  f.  19,  in  Pal.  Mus.  München, 

X  3  diam . 208 

376.  Subclaviform  radiole  from  Jeruzsälemhegy, 

X  2  diam .  209,  210 

377.  Subclaviform  radiole  from  Jeruzsälemhegy, 

X  2  diam .  209,  210 

378.  Proximal  fragment  of  a  radiole,  from  Cutting 

IV,  Veszprem — Jutas  Railway,  adapical  view, 
with  transverse  section  at  its  distal  end, 

X  3  diam . 209 

379.  The  same:  acetabulum  and  base,  X  8  diam.  210 

380.  Distal  fragment  of  bayonet-shaped  radiole, 

from  Cutting  IV,  Veszprem — Jutas  Railway, 


adapical  view,  X  6  diam . 209 

381.  The  same;  adoral  view,  X  3  diam.  .  .  209 

382.  Base  of  radiole  shown  in  fig.  378,  adapical 

view,  X  8  diam . 210 

383.  Distal  fragment  of  a  compressed  radiole,  from 

Cutting  IV,  Veszprem — Jutas  Railway,  ad¬ 
apical  view,  X  3  diam.  .......  209 

384.  The  same ;  side-view,  X  3  diam.  .  .  .  209 

385.  The  same ;  adoral  view,  x  3  diam.  .  .  .  209 

386.  Proximal  fragment  of  a  radiole  from  Cutting 

IV,  Veszprem — Jutas  Railway,  adapical  view, 
with  transverse  section  at  its  distal  end, 

X  3  diam . 209 

387.  The  same  ;  acetabulum  and  base,  X  8  diam.  210 

388.  The  same ;  adoral  view,  X  3  diam.  .  .  .  209 

389.  Base  of  the  same,  side-view,  X  8  diam.  .  .  210 

390.  Radiole  from  Jeruzsälemhegy,  adapical  view, 

X  2  diam . 210 

391.  The  same,  adoral  view,  X  2  diam..  .  .  210 

392.  Radiole  on  matrix  from  Quarry  near  Cutting  I, 

adoral  view,  X  3  diam . 211 


« Cidaris »  decoratissima. 

393.  Proximal  fragment  of  a  pustulate  and  ribbed 

radiole,  from  Jeruzsälemhegy,  side-view, 

X  2  diam . 215 

394.  Distal  fragment  of  a  radiole  from  Jeruzsälem¬ 

hegy,  adapical  view,  X  2  diam . 215 

395.  The  same,  adoral  view,  X  2  diam . 215 

396.  Complete  radiole,  more  coarsely  ribbed,  from 

Jeruzsälemhegy,  X  2  diam . 215 

397.  Holotype,  Ornament  of  shaft,  X  30  diam.  .  214 

398  Holotype,  from  the  Ostreenkalk  of  the  Zug¬ 
spitze,  Wettersteingebirge,  in  Pal.  Museum 
München,  X  2  diam . 213 


Radiolus  raiblianus. 


(Figs.  399 — 403  are  all  from  Jeruzsälemhegy,  and  all 
natural  size.) 
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399.  Holotype,  specimen  e,  adapical  view  .  216,  217 

400.  Holotype,  adoral  view . 216,  217 

401.  Specimen  h,  a  fragmentary  radiole,  ad¬ 

oral  view . 216,  217 

402.  The  same,  adapical  view . 216,  217 

403.  Specimen  j,  another  fragment.  .  .  .  216,  217 


Radiolus  penna. 

(Figs.  404 — 412  all  from  Jeruzsälemhegy.) 

404.  Holotype,  specimen  a,  adapical  view,  X  2  diam.  218 

405.  Holotype,  transverse  section  at  distal  end  of 


the  fragment,  X  2  diam . 218,  219 

406.  Holotype,  adoral  view,  X  2  diam.  .  .  218,  219 

407.  Specimen  b,  adapical  view,  X  2  diam.  218,  219 

408.  Specimen  b,  transverse  section  at  distal 

end  of  the  fragment,  X  2  diam.  .  .  218,  219 

409.  Specimen  b,  adoral  view,  X  2  diam.  .  218,  219 

410.  Specimen  e,  transverse  section  at  distal  end 

of  the  fragment,  X  3  diam . 219 

411.  Specimen  e,  adapical  view,  showing  the  pust¬ 

ulate  mid-rib,  X  3  diam . 219 

412.  Specimen  d,  transverse  section  at  distal  end 

of  fragment,  X  2  diam.  .......  219 


« Cidaris »  trigona. 

(Figs.  413 — 416,  all  from  Section  VI,  Veszprem, 


and  all  X  3  diam.) 

413.  A  radiole,  adapical  view . 223 

414.  The  same,  distal  view,  adapical  side  uppermost  223 

415.  The  same,  adoral  view . 223 

416.  Another  radiole,  adapical  view . 223 


«Cidaris»  Schwageri. 

417.  Holotype  from  Cardita-OoYith,  Rammelsbach 
near  Seehaus,  in  Pal.  Mus.  München,  X  12 


diam . 228 

418.  Holotype,  Ornament,  X  30  diam . 228 


Mesodiadema  latum. 

419.  Interambulacrals  doubtfully  associated  with 

Cidaris  Schwageri  by  Wöhrmann  (1889), 

X  8  diam . 229 

Radiolus  lineola  var.  major. 

420.  Holotype,  proximal  portion  of  a  radiole  from 


Jeruzsälemhegy,  nat.  size . 231 

421.  The  same;  omament,  X  15  diam . 231 


Radiolus  lineola  var.  ttiinor. 
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422.  Holotype,  portion  of  radiole  from  Quarry  near 

Cutting  I ;  front  view,  nat.  size  ....  232 

423.  Holotype  ;  side-view,  nat.  size . 232 

424.  Holotype  ;  base,  x  3  diam . 232 

425.  Holotype  ;  Ornament,  X  15  diam . 233 

426.  Fragment  of  a  bicarinate  radiole  from  Jeru- 

zsälemhegy,  nat.  size ;  with  transverse  sec- 
tion,  X  5  diam . 232 

427.  Fragment  of  a  still  more  compressed  radiole, 

from  Jeruzsalemhegy,  nat.  size  ;  with  trans¬ 
verse  section  ;  X  5  diam . 232 

428.  Portion  of  a  muricate  radiole,  from  Cutting  I, 

X  3  diam . 232 

429.  Ornament  of  same,  X  15  diam . 233 


«  Cidaris»  Meyeri. 

430.  Front  view  of  proximal  fragment  of  radiole 

from  Section  VI,  Veszprem,  nat.  size  .  .  234 
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431.  The  same;  side-view,  nat.  size . 234 

432.  »  »  base,  X  8  diam . 234 

«  Cidaris »  linearis. 

433.  Original  of  Laube  (1865),  pl.  x,  f.  10  b,  from 

St.  Cassian,  in  Geolog.  Reichsanst.  Wien  ; 
transverse  section,  X  5  diam . 227 

434.  Holotype  of  C.  bicarinata  Klipst.  (Brit.  Mus. 

36502),  from  St.  Cassian;  transverse  section, 

X  5  diam . 227 


Astropecten  Piclileri. 

(Figs.  435 — 437,  all  X  3  diam.) 

435.  Ocular  from  Section  VI,  Veszprem ;  inner  or 

ventral  surface,  distal  end  downwards  .  .  235 

436.  The  same,  seen  from  distal  end,  dorsal  sur¬ 

face  uppermost . 235 

437.  The  same ;  outer  or  dorsal  surface  ....  235 


The  figures  on  this  Plate  are  based  on  sketchcs  by  A.  T.  Hollick,  G.  T.  Gwilliam,  A.  H.  Searle,  and  (fig.  433) 
by  the  Author  ;  but  all,  except  the  last,  have  been  finally  revised  from  the  specimens  by  A.  H.  Searle. 
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PLATE  XIV, 


Transverse  sections 
(Figs.  438—441, 
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438.  « Cidaris »  dorsata  typica,  from  St.  Cassian 

(Brit.  Mus.,  E  10,090) ;  a  section  near  the 
proximal  end  of  the  shaft  of  a  typical  peri- 
pheral  radiole . 173 

439.  « Cidaris »  dorsata  marginata,  from  Jeruzsa- 

lemhegy  (Brit.  Mus.,  E  10091);  a  section 
corresponding  to  fig.  438  .  174 

440.  «Cidaris»  alata  subalata,  from  St.  Cassian 

(Brit.  Mus.,  E  10092);  a  section  correspond- 


of  Echinoid  Radioles. 
all  X  30  diam.) 
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ing  to  the  previous  ones  ;  the  vane  is  at 
the  lower  end  of  the  figure,  the  smooth 

adoral  face  is  on  the  right . 174 

441.  « Cidaris »  alata  poculiformis,  from  Jeruzsä- 
lemhegy  (Brit.  Mus.,  E  10093) ;  a  section 
corresponding  to  the  previous  ones ;  the 
vane  is  at  the  lower  left-hand  corner,  the 
adapical  face  is  probably  that  on  the  left .  174 


All  the  figures  were  drawn  from  the  sections  by  G.  T.  Gwilliam,  under  the  Author’s  direction,  at  a  magni- 
fication  of  40  diam.,  and  were  reduced  by  photography  to  the  present  scale. 
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442.  «Cidaris»  decorata,  from  St.  Cassian  (Brit. 

Mus.,  E  4607),  X  60  diam . 186 

448.  « Cidaris »  Waechteri,  from  St. Cassian,  a  radiole 
corresponding  to  C.  catenifera  Münst. 

(Brit.  Mus.,  E  10094),  x  80  diam.  .  .  .  198 

444.  « Cidaris »  siinilis,  from  St.  Cassian  (Brit.  Mus., 


f  Echinoid  Radiolcs. 
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E  10095)  ;  section  passing  through  the  side 
of  a  slightly  eompressed  radiole,  X  60  diam.  189 
445  «Cidaris»  IVissmanni,  from  St.  Cassian  (Brit. 

Mus.,  E  10096),  X  80  diam . 197 

446.  « Cidaris »  Wissmanni  rudis,  from  Cserhat 

(Brit.  Mus.,  E  10097),  X  60  diam.  .  .  .  200 


All  the  figures  were  drawn  lrom  the  sections  by  G.  T.  Gwilliam,  under  the  Author’s  direction,  at  a  magni- 
fication  of  80  and  40  diameters  respcctively,  and  were  reduced  by  photography  to  the  present  scale. 
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PLATE  XVI 


Transvcrse  scctions 
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447.  « Cidaris »  parastadifcra ,  from  Cutting  IV  on 
thc  Veszprem- — Jutas  Railway  (Brit.  Mus., 


E  10098),  X  60  diam . 211 

448.  «Cidaris»  Hausmanni  typica,  from  St.  Cassian 

(Brit.  Mus.,  E  9518),  X  60  diam.  .  .  203,  204 


o  f  E  c  h  i  n  o  i  d  R  a  d  i  o  1  c  s. 
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449.  The  same,  a  single  fan-system,  X  180  diam.  204 

450.  Radiolus  raiblianus ,  from  Jcruzsälemhegy  (Brit. 

Mus.,  E  10099),  X  30  diam . 218 

451.  Radiolus  raiblianus ,  from  Jeruzsalemhegy  (Brit. 

Mus.,  E  10100),  X  30  diam.  .....  218 


All  figures  wer.e  drawn  from  the  sections  by  G.  '1'.  Gwilliam,  'under  the  Author’s  direction,  at  a  magnification 
of  240,  80,  and  40  diameters  respectively,  and  were  reduced  by  photography  to  the  present  scale. 
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Radiolorum  transectiones. 


PLATE  XVII, 


Transverse  sectio  ns  of  Echinoid  Radioles. 


452.  « Cidaris »  trigona,  from  St.  Cassian  (Brit. 

Mus.,  E  10101) ;  the  flattened  face  is  upper¬ 
most ;  the  axis  of  the  radiole  lies  at  the 
lower  right-hand  corner  of  the  figure ;  X  30 
diam .  220  [ 
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453.  « Cidaris »  linearis,  from  St.  Cassian  (Brit. 

Mus.,  E  10102);  the  position  of  the  axis 
is  marked  by  a  cross  ;  X  60  diam.  .  .  .  227 


All  figures  were  drawn  from  the  sections  by  G.  T.  Gwilliam,  under  the  Author’s  direction,  at  a  magnification 
of  80  and  40  diameters,  respectively,  and  were  reduced  by  photography  to  the  present  scale. 
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PLATE  XVIII, 


Transverse  sectio  ns  of  Echinoid  Radioles. 
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454.  Racliolus  complanatus,  from  St.  Cassian  (Brit. 

Mus.,  E  10103),  X  30  diam . 224 

455.  « Cidaris »  Roemeri,  from  St.  Cassian  (Brit. 

Mus.,  E  10104),  X  30  diam . 224 

456.  The  same,  a  small  portion  enlarged,  X  90  diam.  224 
4f>7.  Radiolus  lineola  major,  from  Jeruzsälcmhegy 

(Brit.  Mus.,  E  10105).  The  darker  areas 


are  the  only  parts  at  all  clear,  but  the  rest 
is  restored,  partly  on  the  evidence  of  an- 

other  section ;  x  30  diam . 231 

458.  Radiolus  lineola  minor,  from  the  Quarry  near 
Cutting  1  (Brit.  Mus.,  E  10106).  Part  of 
the  section,  being  rather  more  obscure  than 
the  rest,  has  beeil  left  blank.  X  30  diam.  232- 


All  ligures  were  drawn  from  the  sections  by  G.  T.  Gwilliam,  under  the  Author’s  direction,  at  a  magnification 
of  120  and  40  diameters  respectively,  and  were  reduced  by  photography  to  the  present  scale. 


BATHER:  Baitony  Trias  Echinoderms. 
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Radiolorum  transectiones. 


I.  Band.  Physische  Geographie  des  Balatonsees  und  seiner  Umgebung. 

.[.  Teil.  Geographische  Beschreibung  der  Balatonsee-Umgebung,  samt  deren  Orographie  und 
Geologie.  Von  Ludwig  von  Loczy. 

Geologischer,  petrographischer,  mineralogischer  und  mineralchemischer  Anhang. 
Von  K.  Emszt,  L.  v.  Ilosvay,  D.  Laczkö,  G.  Melczer,  F.  Sghafarzik,  E.  Som- 
merfeldt,  S.  v.  Szinnyei-Merse,  P.  Treitz  und  St.  Vitalis. 

.  »  ,  Geophysikalischer  Anhang.  Von  Dr.  Robert  v.  Sterneck,  Baron  Dr.  Lqränd  Eötvös 

und  1)r.  Ludwig  Steiner.  Preis  6  Kr.  =  M  5.20. 

Palaeontologischer  Anhang.  Palaeontologie  der  Umgehung  des  Balatonsees.  (Vier 
Bände)  Von  G.  v.  Arthaber,  F.  A.  Bather,  A.  Bittner,  J.  v.  Bögkh.  K.  Diener, 

Fr.  Frech.  J.  Halaväts,  0.  Jaekel,  E.  Kitte,  Tu,  Kormos,  E.  Lörenthey, 

"  Mehes,  K.  v.  Papp,  J.  Tuzson,  E.  M,  Vadäsz,  P.  Vinassa  de  Regny.  St.  Vitalis 
und  A.  Weiss.  Es  sind  bereits  erschienen :  Band  1  und  IV ! 

II.  Teil.  Hydrographie  des  Balatonsees.  Von  Eugen  von  Cholnoky. 

III.  »  Limnologie  des  Balatonsees.  Von  Eugen  von  Cholnoky.  Preis  0  Kr.  —  M  5  20. 


IV.  »  1.  Sektion.  Die  klimatologisehen  Verhältnisse  der  Umgehung  des  Balatonsees.  Von 


Dr.  Jon.  Candid  Säringer.  Preis  7  Kr.  ==  M  6.20. 

» 

"  2. 

Die  Niederschlagsverhältnisse  der  Umgebung  des  Balatonsees.  V  on 

Eugen  von  Bogdänfy.  Preis  4  Kr.  =  M  3.50. 

» 

» 

3. 

Resultate  der  Phytophänologischen  Beobachtungen  in  der  Umgebung 

des  Balatonsees.  Aus  dem  Nachlasse  des  weil.  Dr.  Moritz  Staub,  in 

Druck  gelegt  von  Dr.  J.  Bernätsky.  Preis  6  Kr.  =  M  5.20. 

V. 

Teil. 

Die  physikalischen  Verhältnisse  des  Wassers  des  Balatonsees. 

» 

1.  Sektion. 

Temperatur  des  Balatonseewassers.  Von  Dr.  Jon.  Can.  Säringer.  Preis  3  Kr. 

=  M  2.60. 

2> 

» 

2. 

Die  Earhenerscheinungen  des  Balatonsees.  Von  Fug.  v.  Cholnoky  und 

» 

» 

3. 

Die  Reflexionserscheinungen  der  bewegten  Wasserflächen.  Von  Dr.  Baron 

Bela  Harkänyi.  Preis  zusammen  6  Kr.  —  M  5.20. 

» 

» 

4. 

Das  Eis  des  Balatonsees.  Von  Dr.  Eug.  v.  Cholnoky.  Preis  10  Kr.  =  M  8.40. 

VI. 

Teil. 

Chemische 

Eigenschalten  des  Wassers  des  Balatonsees.  Von  Dr.  Ludwig  von 

Ilosvay.  Preis  1  Kr.  00  H.  =  M  1.4Ü. 


II.  Band.  Die  Biologie  des  Balatonsees. 

I.  Teil.  Fauna.  —  Einleitung  und  allgemeine  Übersicht.  Von  Dr,  Geza  Entz.  1 — 14.  Sektion, 

von  mehreren  Mitarbeitern.  Preis  14  Ivr.  =  M  12.— 

Anhang.  Beiträge  zur  Kenntnis  des  Planktons  des  Balaton.  Von  Diu  Geza  Entz. 
jun.  und  I.  Nachtrag  zu  den  lebenden  Weichtieren.  Von  Dr.  Artur  "Weiss.  11. 
N achtrag  von  Thf:odqr  Kormos.  Preis  5  Kr.  =  M  4.20. 

II.  Teil.  Flora.  1.  Sekt.  Kryplogame  Flora  des  Balatonsees  und  seiner  Umgehung.  Von  Dr. 

Julius  von  Istvanffy.  Preis  6  Kr.  =  M  5.20. 

Anhang.  Die  ßacillarien  des  Balatonsees.  Von  Dr.  Josef  Pantocsek.  Preis  Io  Kr. 


M  12.50. 


II.  Teil.  Flora.  2.  Sekt.  Die  Pllanzengeographischen  Verhältnisse  der  Balatonseegege n d . 

weil,  ür.  Vinzenz  von  Borbäs  von  Dejter.  Deutsche  Bearbeitung 

Dr.  Eugen  Behnätsky.  Preis  10  Kr.  ==  M  8.40. 

Anhang.  Die  tropischen  Ny mphaeen  des  Hevizsees  beilit  Keszely.  VoiiDr.  Ale 
der  Lovassy.  Preis  10  Kr.  =  M  840. 


III.  Band.  Sozial-  und  Anthropogeographie  des  Balatonsees. 

I.  Teil.  1.  Sektion.  Spuren  von  prähistorischen  und  antiken  Wohnsitzen  um  Veszpi 
Von  Julius  Rhe.  Preis  5  Kr.  —  M  4.20. 

»  »  2.  Sektion.  Archäologische  Skizze  der  Umgebung  des  Balatonsees.  Von 

Valentin  Kuzsinszky. 

»  »  3.  Sektion.  Kirchen  und  Burgen  der  Umgebung  des  Balaton  im  Mittelalter 


II. 


Dr.  Remigius  Bekefl  Preis  20  Kr.  =  M  16.80. 

Ethnographie  der  Umwohner  des  Balatongestades.  Von  ür.  Johann  Jan 


Nach  Ableben  des  Autors  deutsch  bearbeitet  von  Dr.  Willibald  SemTvS 


Preis  20  Kr 


M  16.80.. 


III. 

IV_ 

V. 


Anthropologie  der  Umwohner  des  Balatongestades.  Aus  dem  Nachlasse 
weil  Dr.  Johann  Jankö  bearbeitet  von  Dr.  Willibald  Semayer. 

Beschreibung  der  Kurorte  und  Sommerfrischen  am  Balatonsee.  Von  Dr.  Stef 

von  Boleman.  Preis  5  Kr.  =  M  4.20. 

Bibliographie  des  Balatonsees.  Von  Dr.  Johann  Sziklay.  Preis  5  Kr.  =  M  4, 


Topographischer  und  Geologischer  Atlas. 

I.  4 eil.  Spezialkarte  des  Balatonsees  und  seiner  Umgebung.  Von  Dr.  Ludwig  v 


II. 


Loczy.  Preis  6  Kronen.  —  M  5.20. 

Geologische  Spezialkarte  und  Profile  des  Balatonsees  und  seiner  Umgebun 
Von  Dr.  Ludwig  von  Loczy. 


Dies  Werk  erscheint  in  einzelnen  Teilen  in  der  Reihenfolge,  in  welcher  die  selbstäi 
digen  Teile  zum  Abschluss  gelangen.  Die  bereits  erschienenen  Teile  sind  unterstrichen. 


ERSCHEINT  IN  KOMMISSION  DER  VERLAGSHANDLUNG  VON 

KUD.  HÖL^BIv, 

IV/2.  Luisengasse  5. 


Ludwig  von  Loczy, 

Präsident  der  Balatonsee-Kommission 
der  Ung.  Geogr.  Gesellschaft. 


K,  U.  K.  HOFBUCHDRUCKEREI  V.  HORNYÄNSZKY. 
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